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P-ROCEEDI-NGS
8:34 a.m

ACTI NG CHAI R RANSOM  The neeting will now
cone to order.

This is a neeting of the Advisory
Commttee on Reactor Safeguard Subconmttee on
Ther mal - Hydr aul i ¢ Phenonena.

I"'m Victor Ransom Acting for Chairnman
Vllis, who is Chairman of this Committee.

Subcommi ttee nmenbers i n attendance are Tom
Kress, Richard Denning, Dr. G ahamWallis. He's been
del ayed by bad weat her but apparently he'll join us
later. And the consultant in attendance is Professor
Sanj oy Banerj ee.

The purpose of this neeting today is
twofold. First we will review the anal ytical nethods
to be used to evaluate stability scenarios for the
econoni c and sinplified boiling water reactor, ESBWR
Then we'll hear fromthe NRC staff about their plans
to revise Regulatory Guide 1.82 Revision 3 to reflect
some comments that the Comrittee provided in the fal
of 2005 concerning the proposed revision 4 to the
Regul at ory Gui de.

The Subcommittee will hear presentations

by and hol d discussions with representatives of the
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NRC Staff, General Electric Nuclear Energy and ot her
i nterested persons regarding this matter.

The Subcommittee will gather information,
anal yze relevant issues and facts and formulate
proposed positions and actions as appropriate for
del i beration by the full Conmttee.

Ral ph Caruso is the Designated Federal
Oficial for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Decenber 23, 2005.

Portions of this nmeeting will be closed
for the discussion of proprietary information.

A transcript of the neeting is being kept
and will be nade available as stated in the Federa
Regi ster noti ce.

It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volunme so that they can be readily heard by the
hearing inpaired as well as the normal people.

W have received one request fromGE to
nmake a presentation related to the revised Regul atory
Gui de, and that presentation will be heard after the

Staff discussion this afternoon.
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I'"'m looking forward to some of the
di scussion. |I'm sorry that Chairman Wallis is not
present. | think he has a |lot of things that he would
go into. He's provided sone corments to us in witing
And we'll try to reflect those as nmuch as we can.

W' Il now proceed with the neeting. And
call upon Ms. Any Cubbage of the O fice of Nuclear
Regul ations to begin.

M5. CUBBAGE: Thank you.

|"m just going to provide a few opening
remarks this norning. The senior project nanager in
charge of the ESBWR review for NRR

This is just a background on the design
certification status before we get into the topic for
t oday.

After a roughly three year preapplication
review, CE submtted an application for final design
approval and standard design certification for ESBWR
i n August, 2005. That application was accepted for
docketing on Decenber 1, 2005. W're currently in the
process of issuing RAIs and we'll be issuing RAls
t hrough October '06. We're scheduled to issue an SER
with open itens in Cctober '07. And then we're
assumng it'll take us about 15 nonths to cl ose the

open itens identified in that safety evaluation and
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i ssue a final design approval. And then an additional
12 nonths is required for the rul enaki ng process. So
we have a total nom nal duration of 42 to 60 nonths
for design certification review

Just |isted sone of the previous occasi ons
that the Conmittee has heard about ESBWR | n 2003 and
2004 there were neetings on TRACG LOCA application
And then this fall GE provided an overview of the
ESBWR design to the full Commttee.

And on Decenber 2004 GE subnmitted a
typi cal report TRACG application for ESBWR stability
anal ysi s. So that was submitted during the
preappl i cati on phase. W have now conpl et ed our revi ew
of that typical report and have provided you with a
draft safety evaluation report. So this norning GE
wi |l be presenting the content of that typical report.
And then this afternoon the Staff will present their
review efforts and eval uati on of that report.

Sol'd like to introduce David H nds from
General Electric.

Wul d you have any questions?

MEMBER KRESS: When is the full Committee
supposed to review this? Do you recall that?

MS. CUBBAGE: W had sone di scussi on about

that this norning as the Staff was under the
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assunption that we had been bunped to March. But Ral ph
has indicated to me this norning that we may be on in
February.

DESI GNATED OFFICIAL  CARUSO  You're
currently scheduled to look at it in February,
February 9th, in three weeks. And we'll be talking to
the Staff about this.

MEMBER KRESS: And we'll wite a letter
then on this application?

DESI GNATED OFFI Cl AL CARUSO That's the
intention. That's what the Staff and GE hope that we
will dois wite a letter.

M5. CUBBAGE: Right. And this reviewis
limted to the applicability of this code.

MEMBER KRESS: Just you have to build your
stability?

M5. CUBBAGE: Right. And we're not naking
any judgnents at this time on the design or the
stability of the design, just rather the applicability
of the nmethod.

MEMBER KRESS: And it doesn't included
ATWE.

MS. CUBBAGE: It does not include ATWS. GE
subnmitted a typical report on ATWS just this week and

we nmet with themyesterday as a kickoff. W have not
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started the review of the TRACG ATWS.

MEMBER KRESS: WII| that be a separate
review and letter?

M5. CUBBAGE: |It's a separate typica
report certainly fromthis effort. It's going to be

rolled into the design certification review process.

Davi d?
MR. HI NDS: Hello. Good norning. | am
David Hinds. |'mwth General Electric, the ESBWR

Engi neeri ng Manager.

G ad to be here today to neet with the
ACRS to discuss stability, our nethods related to
eval uating stability.

Just like to briefly introduce our team
W have Bharat Shiralkar, who will be leading the
di scussion today for at l|east the General Electric
portion and supported by Jim Shame, Wayne Marqui no.
W al so have Al len Beard and Loui e Quintana from our
I i censi ng departnent.

Again, Bharat will have the |lead on the
presentation and, of course, the rest of the teanis
here to answer as many questions as we can during the
presentati on.

Agai n, thanks for having us here. And |

can turn it over to Bharat.
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MR. SHI RALKAR: Good norning. dad to be

back here again. The last tine | think I nmet this
Commttee was in January of 2004, years ago when we
tal king | ow cont ai nnent .

Today's topic is stability, ESBVR
stability and the net hodol ogy we're using. W try at
CGE to analyze ESBWR stability.

M5. CUBBAGE: |'mgoing to get a |apel
mke. Is it there?

MR SHI RALKAR:  Should | sit down next to
t he m ke?

M5. CUBBAGE: Yes, and I'lIl get a mke for
you.

MEMBER KRESS: \What does the E stand for?

MR. SHI RALKAR: Econonmic. But we go
prefer to go just by ESBWR

This is the outline for ny presentation.
"1l try to give us a little bit of background to
start with. And this is just to establish some common
term nology. At GE we trend to use certain
term nol ogy that may not be universal, sol'd like to
kind of tell you a little bit about our term nol ogy.
And also talk toyoualittle bit about starting up as
to why the ESBWR stability is so much nore stabl e than

an operating plant in natural circulation. Just as a
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kind of a lead in because | think that question has
come up in the past and 1'd like to sort of give you
a little background early of that before | get into
t he mai n body of the report and start stepping through
the report. Ckay.

After that |['lIl get through the LTR
licensing topical report purpose and scope, the
licensing requirenents, the application methodol ogy
which we'll try to be conplinent with the CSAU
approach, phenonena identification and ranki ng, nodel
applicability. And at this point I have a few topics
that are proprietary. | would prefer to keep the flow
to make this part proprietary and then nove back again
to a non-proprietary session if that's okay with you.

ACTI NG CHAI R RANSOM  It's okay.

MR. SHI RALKAR: |Is that right? Okay.

ACTI NG CHAIR RANSOM  One comment | have
is that | think that there are quite a few questions
about how the Chan conponent and the TRACG vessel
nodal i zation is applicable or representative of the
ESBWR geonetry. And maybe if sonmebody would go into
a little bit of that at the appropriate tine, that
woul d be hel pful.

MR SHI RALKAR:  Sure. You nean how we

represent the vessel and the channels and how they're
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coupl ed together and so on?

ACTING CHAIR RANSOM Right, and
particularly the nodul e dinensional aspects of the
thermal -hydraulics as related to the neutronic
f eedback.

MR, SHI RALKAR  Ckay.

ACTI NG CHAI R RANSOM  And al so cross fl ow
bet ween t he bypass regions.

MR. SHI RALKAR Al right.

ACTI NG CHAI R RANSOM  And t he chi nmey.

MR. SHIRALKAR: |I'Il try to do that. And
we have Jim Shonme who is nore of an expert on the
details of TRACG so we can get himhere to talk to you
about it in nore detail if you need to.

So the proprietary session then | would
like to cover nodel biases and uncertainties, plant
paraneters, initial conditions and how we conbi ne the
uncertainties using a Monte Carl o process.

And then | have a final nonproprietary
session on plant startup. So if it's okay, |I'll do
the proprietary section sessioninthe mddle and then
come back and nonproprietary session on the end.

Just to remind you again, the general
| ayout of the vessel. The flow comes down through a

downcorer and goes up through a fairly short core. The
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core is shorter than the normal BWR core. It's three
neters high instead of 3.5 neters. And then a tal
chi ey regi on, which is about 9 nmeters high including
t he upper plenumhere at the top and goes through t he
separators. The steam exists through the dryers and
the flow returns fromthe separator spillover back
down to the downconer.

So in concept it's not very different from
a regular BWR The main difference is that we have
natural circulation driving the fl ow and we have this
| arge chi mmey regi on which doesn't exist in the BWR

W'd want to nmake the point that the
chimmey regionitself is each chimey cell enconpasses
16 bundle, a 4x4 array. So it gets the flow from 16
bundles and the bypass interstational region in
bet ween t hose bundles. So that's all flowinginto like
one chi mey cell.

And t hen t he chimmey cells | ook |ike this.
They're partitioned and they're about 9 nmeters high.
Ckay.

ACTING CHAIR RANSOM Wat provision
exists at the bottom of the chimey for cross flow?

MR. SHI RALKAR: The chimey essentially
rests on the top guide.

ACTI NG CHAI R RANSOM |s that sealed or is
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it --

MR. SHI RALKAR: No, it is not sealed. It
sits on it. But we expect very little cross flow
| eakage between those regions as conpared to the
resistance -- | nean, it's an open region. |If you
| ook at the--

ACTING CHAIR RANSOM \Wat are the
di mensi ons of the open region?

MR. SHI RALKAR: The gap you nean?

ACTI NG CHAI R RANSOM  Ri ght .

MR. SHI RALKAR: It just sits on top of it

so | don't know what the gap would be. | nean, it
woul d be ike millinmeter. Watever the unevenness of
that surface is, | guess.

ACTI NG CHAIR RANSOM Wl | otherwi se it
basically is sealed but it's just sitting on top then?

MR. SHI RALKAR: Yes, it's sitting there on
top of it.

ACTING CHAIR RANSOM So each 16 unit
definitely feeds that chi nmmey section then?

MR, SHI RALKAR:  Yes. Yes.

| mean if you look at the resistance in
cross flow over here versus the opening over here, |
nmean it's orders of magnitude different. | mean, so

the flowis going to go straight up here. There's very
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little gap at the top of this guide.

DR. BANERJEE: Have you done any
experiments with nmultiple chimey cells to see what
this --

MR SH RALKAR: No, we have not. No. So
this is just based on relative resistances in the
| ateral and the vertical directions.

DR. BANERJEE: So you have done
experiments with single chinmeys?

MR. SHI RALKAR: W have not exactly with
single chimey, but we have done experiments with
circular pipe with about the same hydraulic dianeter
of the chimey cell to |look at void fraction in that
regi on.

DR. BANERJEE: And how was this pipe fed,
by sort of a bunch of channel s?

MR. SH RALKAR: No, it was fed by --
actually it was fed by a single pipe. It was done in
Ontario, Ontario Hydro. That's a facility for testing
punps. And they used one of the risers in that |eg
and fed that with the flashing m xture and then they
nmeasured the void fraction in that |ength.

DR. BANERJEE: Wiat di aneter was the pipe?

MR. SHI RALKAR: Fifty-one centineters.

DR. BANERJEE: And what's the di aneter of
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t he chi mey?

MR.  SHI RALKAR  This is about 60
centineters in terns of the divot.

Ckay. In ternms of background, really
briefly the term nology and the types of instability
analyzed. 1'd like to tell you a little bit about the
natural circulation performance of ESBWR and why you
get a much larger flowin natural circul ation conpared
to operating reactors. And then some conparisons with
operating plants. Nowthere are a lot of simlarities
and there are sone differences. And |I'Il touch upon
t hose.

W basically look at three types of
instability mechanisns. One is the sinple channe
hydr odynam c oscillations in which you keep t he power.

The power is constant. No power oscillations on the

channel. The pressure drop in the channel is
constant. So this is, if you will, a single channel
that is being driven by a CF channel, it's maintaining

constant pressure drop and power. And you're | ooking
at the possible hydrodynanmic instability in this
channel .

This is not going to happen in a reactor,
instability of this kind, because the channels are

tightly coupled. But it's a very useful way for us to
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get a neasure of the channel stability and in the
desi gn process when you're designing a fuel in terms
of what the channel stability is.

Core-wide oscillations depend on the
neutroni cs fundanental node and the flows and fl ux
oscillate in-phase. So if you really have fl ows al
across the core going up and down at the sanme tine,
whi ch neans that the power is also going up and down
i n-phase across the core and the ap is oscillating
across the core because the flowis oscillating, total
flowis oscillating. And this is exciting, what we
call the fundamental node of the kinetics, the
neutronics. You have basically the normal power shape
of the reactor, then you have a critical reactor.

The regional oscillations, we call them
regional oscillations. They're also referred to as
out - of - phase oscillations. And these depend on the
channel hydrodynamcs exciting higher nodes of
neutronics. And this was first proposed by Jose March-
Leuba in about 981. And we have very good validation
that that in fact is what is happening for all these
regi onal oscillations.

And fluxes and flows in regions you
osci |l | at e out - of - phase.

ACTI NG CHAI R RANSOM  Si nce each one of
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t hese chi mey regi ons and t he correspondi ng core parts
are essentially coupled as a unit, you can al so have
channel -t o-channel oscillations, right?

MR. SHI RALKAR: That's right.

ACTI NG CHAIR RANSOM Is that what you're
sayi ng?

MR SHI RALKAR: | nean that's what | cal
the first that | referred to as individual channel
oscill ations.

And you're absolutely right. W've also
| ooked at a possi bl e node where you have a group of 16
channel s together with the chimey cell above it
whet her that would oscillate. Ckay.

So in a regional oscillation different
parts of the core oscillate out-of-phase. And the
total core in flow w |l be al nost constant, which is
why we're nore concerned about this kind of
oscill ati on because you get cancellation effects. You
coul d get | ocal power peaks but which woul dn't be seen
on an average powering nonitor because they' Il be
canceling out in different regions. And this excites
hi gher or neutronic nodes. And to give you an
exanpl e, hi gher nodes of the --

ACTI NG CHAI R RANSOM (One question that

bothered ne a little bit in a looking at this is the
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core is divided into six regions, somewhat uniformy.
And - -

MR. SHI RALKAR: Six regions? You mean
nodal i zati on. You nean TRACG nodal i zati on?

ACTI NG CHAIR RANSOM In ternms of the
t her mal - hydraul i cs you have an azi nut hal nodal i zati on
of the six angul ar sectors.

MR SH RALKAR: We'll tal k about that
| ater, but yes go ahead and ask your questi on.

ACTI NG CHAI R RANSOM Al right. Well,
guess ny concern would be that's a rather course from
t he standpoi nt of channel -to-channel oscillation?

MR. SH RALKAR. Oh, yes. | n®ean,
normal | y- -

ACTI NG CHAI R RANSOM  Conpared to, say,

t he neutronics.

MR. SHI RALKAR: The sectors are not really
there for the core at all. The sectors are actually
there for the chimmey. [|'Il talk about that |ater.

ACTI NG CHAIR RANSOM  All right.

MR  SHI RALKAR | nean we can node
i ndi vi dual channel s thernmal - hydraulically. The vessel
is nodeling basically the bypass region.

ACTI NG CHAI R RANSOM  Ri ght .

MR. SHI RALKAR: So that just determ nes
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how t he channel s provide energy to that bypass. But
t he channel s can be | ocat ed anyway you want as | ong as
t hey' re coupl ed.

ACTING CHAIR RANSOM Well, the only
problemw th that is the boundary conditions for the
channel are the sane within that sector, | believe.

MR. SH RALKAR: That's true. Yes.

This is what a call a first harnonic,
azi mut hal harnonic power distribution. Wat |'ve
shown is this is upper froma PANACEA code whi ch | ooks
at every single channel in the core. Every box here
represents the axial shape of a given channel. Ckay.
And so fromthe top to the bottom

And you can see that this is a -- the
first harnmonic is actually perturbation on top of the
fundanmental. So you see here that sone -- this region
is negative, this region is positive, this
perturbation. The negative and positive. The one |
have darkened are the maxi mum anplitude channels. So
you can see that these two guys are out-of-phase and
have about the sane anplitude. So this is symetri cal
about this diagonal.

DR. BANERJEE: |Is that the perturbations
you' re show ng?

MR. SH RALKAR: Yes. The harnonic is
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basically perturbations that aren't fundanental

And this node i s not critical so you won't
get it in steady state operation. Okay. But it has
subcriticality, in this case about .0058 in
Ei genval ue. But this nbde can be excited by the
t her mal - hydraul i cs during an oscillation, which neans
that you have overcone the subcriticality of that
harnmoni c. The subcriticality then is |ike a danping
of the system So that has to be overcone. The
neutroni c danping has to be overcone by the thermal -
hydraulic to produce the oscillation.

ACTI NG CHAI R RANSOM  What does di agonal
correspond to?

MR. SHI RALKAR It's one of the line
symmetry in the core. The core is typically | oaded
symmetrically like octan symetry. This is what we
calculate to be the Iline of symetry for that
particul ar node. There are a nunber of octagona
nodes to show you --

ACTI NG CHAIR RANSOM | nean, can it be
anywher e?

MR SHI RALKAR: It's what's cal cul at ed.
Yes. It could be -- generally it turns out to be for
a typical BARturns out to be like this and that way,

oct agonal .
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ACTING CHAIR RANSOM \What does that

correspond to, the line of symetry of the core
| oadi ng pattern or --

MR. SHI RALKAR: No. |It's the symretry of

the harnonic, the harnonic node that you cal cul ate

fromthe neutronics.

ACTING CHAIR RANSOM So does it
correspond to one of the sector lines in the vessel
nodal i zati on?

MR. SH RALKAR: It doesn't have to, but

we' ve chosen it to be the line of synmetry. [I'll show

you that later on as we go along as to how that

corresponds with the nodalization.

ACTI NG CHAIR RANSOM  How does the real
reactor know where this line is?

MR SHI RALKAR: The real reactor knows

because that's how the solution of the neutronic

fueling equation tells it what the line of symetry

iS.

MEMBER DENNI NG But as far as your
| oading pattern is concerned, that is a line of
symmetry, isn't it?

MR, SHI RALKAR:  Yes. Yes.

MEMBER DENNI NG  Yes. | nean --

MR. SHI RALKAR: It's one of the |ine of
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symmetry in the | oading pattern

MEMBER DENNING It is a |line of symetry.
| think you said that it wasn't. But | think that it
is aline of symetry.

ACTI NG CHAIR RANSOM But if you | ook at
the core pattern, it looks like it's alnbst anti-
symetri c.

MR. SH RALKAR: No, the core pattern
woul dn't be symmetric. It's likely nostly octan
symmetric. And this is one of the lines of symretry.

So if | show you what the ot her harnonics
| ook I'i ke, now these are octagonal harnonics. So you
see the first two harnonics are azi nuthal harnonics
and they' re about the same subcriticality. Gkay. So
this one is octagonal to that one. They're al
oct agonal .

And then you get to -- you have an axi al
harnonics where you get plus or mnus in axial
direction. You can get a higher order as you nove to
harnoni c. You can get radial harnonic. But as you see
as you go down this progression, the subcriticality
gets larger and larger. It gets nore and nore hard,
excited harnonics. So you always excite these
harnmonics first. So all the data we have in operating

reactors, which are out of -- fall in this category.
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In fact, you can have -- so the question is whether it
go about this one or about that one. And it's equally
likely. And you can have a conbination of the two
actual Iy happeni ng.

And | remenber being in a control roomin
a European pl ant where we were doing a stability test,
and grant, it first went wunstable around this
di agonal. And then as we watched, it precessed, the
line synmetry precessed until it beconme symetrica
about this diagonal, and then it went back.

So either of those diagonals was a
possi bl e node for the oscillation.

But the point here is that you're not
going to get any local harnonics or any nuch higher
order harnonics happening because they have nmuch
hi gher subcriticality. So what you're going to see is
basi cal |l y these harnoni cs.

DR. BANERJEE: So when you say often
symmetry, let's say with the higher order node, those
two lines then correspond to -- that's divided into
four now.

MR. SH RALKAR  Yes.

DR. BANERJEE: So you'd have to divide
that into eight?

MR. SHI RALKAR: Well, but these are the--
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DR. BANERJEE: They're the nost unstabl e,
right?

MR, SHI RALKAR:  Yes. No. Yes.

DR. BANERJEE: So but if you had octan
symmetry, let's take the other one and draw two | i nes
bet ween the pluses and m nuses, so why does it sel ect
t hese two di agonal lines rather than the vertical and
t he horizontal |ine?

MR SH RALKAR: That's the solution that
you' d get fromthe kinetics. Now, | don't have a good
physi cal explanation to give you. Maybe Jim or Jose
can speculate on that. But it's a physically solid
fusion equation for the reactor, we extract the
harnmonic solutions. Then we find that they are
typically these kinds of symetry.

MR JAN. And that's strictly either a
| oadi ng pattern or -- JimJan

The choice of that Iine of symetry woul d
be a function of the |oading patterns so that, you
know, the bundl e peaki ng, the conposition wll inpact

that choice as well as any control rods that are in

the core at the time of the evaluation will dictate
where that line of symetry or the | owest
subcriticality line of symretry will exist.

DR. BANERJEE: But in fact he says that
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there is often synmetry in the | oading pattern, right?
So that nmeans that the vertical and the horizonta
lines could al so be selected. It just depends on how
your control rods are at that tinme or --

MR. JAN. That would be the prinmary
di f f erence.

DR BANERJEE: So there will be sone
detail that drives you to one?

MR. JAN. Yes. And again, if you use
octan symetric, then it really doesn't natter.
nmean, it's just a calculational variation and the
i npact on the calculation is the sane.

DR BANERJEE: So in other words it
selects aline sothat in fact everything as symetric
as possible about it, right?

MR. JAN. Yes. It's going to set up that
line of symetry such that the Eigenvalue is the
| onest .

DR. BANERJEE: Right. Could we go back to
the other slide just to fix this. Yes. So those two
hottest channels are symetric in some way, that's
what | say.

MR JAN. Yes. That the distribution has
t he | owest possi bl e Ei genval ue.

DR. BANERJEE: That depends on your
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control rod pattern?

MR SHI RALKAR Yes. In fact, we also
find that the oscillation is driven, the fundanenta
node oscillation is driven typically by the highest
power channels or actually the square of the power in
the channels is what's the driving. For the harnonic
node it's the product of the fundamental tines the
harnmonic. GOkay. So in some way that product has to
be uniformor has to be symmetrical as well. So that
may be anot her consideration that cones into why --
symmetric about a particular Iine.

ACTI NG CHAI R RANSOM  These harnoni cs are
defined wi t hout feedback fromthe thermal - hydraulic--

MR. SHI RALKAR: This is cal culated purely
froma steady state 3-D code, neutronics code.

ACTI NG CHAIR RANSOM  So it woul d be
uni form thermal - hydraulic conditions, right?

MR. SH RALKAR: No, no, no. It has
t hermal -hydraulic conditions in it, but it's not a
transi ent conputer code. It's just a steady state--

ACTI NG CHAI R RANSOM  Ri ght. Not changi ng
with tine?

MR. SHI RALKAR  Right.

ACTI NG CHAIR RANSOM  You nay have core

wide variation |like this?
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MR. SHI RALKAR: It does. Yes.

And this is -- | like this slide because
to me this is a validation of the hypothesis, if you
will, that Jose proposed nany years ago and that is
that the harnonics in fact drive the out-of-phase, the
regional oscillations. And you can see that what we
have here is a flux contour froma plant in Europe
whi ch actual ly was havi ng out - of - phase oscill ati ons.
kay. This is a three dinensional power plant, given
a snapshot intime. So half a cycle later it will be
reversed. So this probably high and that probably
low. So it is a snapshot in tine. It shows the
cont our.

And it shows this contour is calculated
now wi th our 3-D conputer code. GCkay. On top of that
are actual test data fromthe | ocal powering nonitor
oscillation. So you can see that they follow the
contour very well. And you can see clearly in this
one, which is a cross sectional cut across the
di agonal , which shows the normalized flux contour of
the oscillation versus distance.

DR. BANERJEE: So please orient us with
t he coordi nates. Were are these -- | nean, where is
the center of the core, let's say?

MR. SH RALKAR: In here. So it's
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oscillating around some line like this. And so this
part is now on one side of the line of symetry and
this part is on the other -- on the opposite part.

DR. BANERJEE: Wy doesn't that side go to
fall off like you do on the other side?

MR. SHI RALKAR: Well, it's reasonably
symmetric. | nean, it's hard to see. This side is
falling off and coming up here on this side. You can
probably see better here where it's a cut through, cut
t hrough here up to the center |ine.

MEMBER DENNI NG On that one there that
you' re show ng right now, we're not seeing the reduced
side, are we? W're just seeing --

MR. SHI RALKAR: No. You're just seeing
hal f of it.

MEMBER DENNI NG We're just seeing half of

MR SHI RALKAR Half of it. Fromthe
center. So this is a distance fromthe center I|ine,
okay? And you can see the flux contour cal cul ated by
a steady state three dinmensional code, this PANACEA
code, and these are nowthe test points which showthe
fall of the contour. And this is a validation that the
harnmonic shape in fact is what's driving the

oscill ati ons.
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DR. BANERIJEE: But there was sone thermal -

hydraul i ¢ perturbation that occurred to this, or was
this very small?

MR. SHI RALKAR: There's no perturbation in
this case. This is just a calculation of the harnonic
shape.

DR. BANERJEE: |'m saying the real
si tuation.

MR. SHI RALKAR: The real situation, yes.
The real situation half a cycle later it would be
reversed. That shape woul d be reversed.

DR. BANERJEE: Right. But nowif you | ook
at this real curve there.

MR SH RALKAR  Yes.

DR BANERJEE: Associated with that there
are sone t hermal - hydraul i ¢ perturbations, right, about
sonme steady state?

MR, SHI RALKAR:  Yes. Yes.

DR BANERJEE: That's not taken into
account in PANACEA.

MR, SH RALKAR:  No.

DR BANERJEE: So how does PANACEA do so
wel | ?

MR. SHI RALKAR: Because it's driven

conpletely by -- the shape is driven by the | oading
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and the shape of the harnonic. This is just a
normal i zed shape.

DR. BANERJEE: kay. This is not an
actual - -

MR. SHI RALKAR: It's a nornalized shape,
okay?

DR BANERJEE: Now, but there are effects
which are due to feedback of thernal-hydraulics?
Let's say where the power goes up, your void fraction
goes up, right?

MR, SHI RALKAR:  Yes. Yes.

DR. BANERJEE: If the void fraction goes
up, presumably that would tend to nake the power go
down sonme. Wthout accounting for that, how does
PANACEA get this?

MR SHI RALKAR: The PANACEA accounts for
wi de feedbacks.

DR BANERJEE: Oh, it does?

MR SHI RALKAR  Yes, of course. But it
doesn't calculate transient. | nean, it's cal culating
the effect in terms of -- it's a coupled thermal-
hydraulic kinetic code, but the steady state
cal cul ati on of the harnonic.

DR. BANERJEE: You nmean it is very slow,

the transient so that --
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MR. SHI RALKAR: Yes. This is a snapshot

in time.

DR BANERJEE: Does it do a succession of
t her mal - hydraul i ¢ steady states?

MR, SH RALKAR:  No.

DR. BANERJEE: So assum ng the steady
state that was there before the perturbation started?

MR, SH RALKAR  Yes.

MEMBER DENNI NG  How rapid does this flip
back and forth?

MR. SHI RALKAR: The typical period would
be of the order of |ike two seconds.

MEMBER DENNI NG A coupl e of seconds.

DR. BANERJEE: So it's quite rapid.

MEMBER DENNI NG Yes.

DR. BANERJEE: Maybe you can expl ai n what
i s in PANACEA?

MR. SHI RALKAR: PANACEA is basically a
di ffusion theory code that cal cul at es coupl i ng bet ween
t her mal - hydraul i cs and neutronics to gi ve you what t he
shape is, you know the power shape in steady
operation. It also calculates the shape for harnonic
shape.

DR BANERJEE: But does it have a nodul e

within it that corrects the thermal -hydraulics based
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on the increased power? Not in a transient sense.

MR. SHI RALKAR: In the steady state, yes.

DR BANERJEE: It does have?

MR, SH RALKAR  Yes.

DR BANERJEE: Sone sort of a nodul e which
corrects the void?

MR SH RALKAR: Yes. | nean, it can
regi ster a solution, a steady state sol ution based on
t he neutronics and thernal - hydrauli cs.

Now, Jim you wanted to say sonething to
clarify?

MR JAN. Well, the only point | was going
to make was that what PANACEA is calculating are the
possi bl e harnmoni c states for that particul ar reactor
condition. And it tells you that, like say this
particul ar shape is possible and what t he
subcriticality is for that particular node. So
PANACEA wi Il say, you know, here's the fundanental
shape. |Its Eigenvalue is one. Here's this harnonic.
Its Eigenvalue is, you know, 1005.

Now as far as PANACEA is concerned the
harnmonic is subcritical so it will not showup in the
steady state solution. Now what happens when you
couple it toathermal-hydraulics is that the feedback

that you were questioning, the hydraulic feedback
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suppl i es enough reactivity so that that particular
harmoni ¢ node is now a critical node. So it overcones
that subcriticality and is actually present in the
calculation. But that's sonething separate from
PANACEA. PANACEA just identifies what nodes are
possi ble in the neutronic.

DR. BANERJEE: | understand that. |'m
just trying to understand how we've arrived at those
points which are data and that solid |ine. Because
that presumably nowis a critical node, right?

MR HAN: No. In terns of a solid |ine,
that's a subcritical node predicted by PANACEA that
has a particular level of subcriticality.

DR. BANERJEE: But the data are --

MR. HAN: Data is actual based on the LPRM

readi ngs across the board.

DR. BANERJEE: Right. So there's actually
somret hi ng happeni ng t here?

MR. HAN: And it's happeni ng because the
hydraul i ¢ feedback that existed at the time of the
t est was enough to overconme the subcriticality of that
parti cul ar node.

DR BANERJEE: So what | still don't
understand is really how that shape can be sinmlar to

what is excited when there is sone of hydraulic
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f eedback. Because the feedback changes the
neutronics, doesn't it? | nean --

MR HAN. Well, | think --

DR. BANERJEE: O am| getting m xed up
sonmewhere? | can't understand --

MR HAN: Well | don't think you're
getting m xed up. But | guess nmy way of thinking
about it is that that particular harnoni c becones
critical and observable in the plant when the
conditions of the hydraulics are consistent with that
particular node. In other words, it's only when the
conditions are right that the hydraulic response is
providing the appropriate feedback to overcone the
subcriticality that you observe the oscillation. In
ot her words, the things nust occur in tandem You
know, the harnmonic is present in the nuclear
eval uati on or nucl ear condition and the channels are,
and state -- hydraulic state are such that they can
provide this reactivity effect to overconme that
subcriticality. So it's two things they have to line
up together. O herwi se that node is still subcritical
and you won't observe it.

MEMBER DENNI NG | don't understand that.
You're not inplying this wouldn't have a decay rate,

woul d you? | mean, | can see how one can stimulate
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wi thin a transient manner, you can stinmul ate t hese and
then they die out. Is that correct? | nean, it sounds
like you're inplying --

MR. SHI RALKAR: In this case, it's steady
l[imt cycle oscillation.

MEMBER DENNI NG  What's that?

MR. SHIRALKAR: In this case it's a steady
l[imt cycle oscillation.

MEMBER DENNI NG This is a steady limt
cycle oscillation.

ACTING CHAIR RANSOM But isn't it true
that what you're describing with PANACEA is actually
a linear small perturbation type analysis so it only
i ndi cates whether or not it could exist? In other
words, the tendency is there for these different
nodes. But if it noves beyond a small change,
nonl i near effects are going to come into play like
t hermal - hydraulic feedback, which wll actually
change?

MR SHI RALKAR: It's not linear. It's not
perturbation. It's a steady state calculation --

ACTI NG CHAIR RANSOM I n fact, one thing
I'd like to --

MR. SHI RALKAR: -- of a possible condition

that can exist. And you' re not saying that PANACEA
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will calculate the anplitude of the transient
behavior. But it's saying it's cal cul ating the shape
that is consistent --

ACTI NG CHAI R RANSOM  Ri ght .

MR. SHI RALKAR: -- with the shape that
it's seeing for the oscillation.

ACTING CHAIR RANSOM I n fact, isn't it
correct to say that what PANACEA calculates is a
tendency to oscillate, nothing about instability?
When you tal k about instability --

MR.  SHI RALKAR: No, PANACEA doesn't
cal cul ate tendency to oscillate.

ACTI NG CHAI R RANSOM -- it means grow ng?

MR SHI RALKAR: No. PANACEA does not
calculate a tendency to oscillate. It tells you
not hi ng about whether it's going to oscillate or not.

ACTI NG CHAI R RANSOM Right. Right. So all
the --

MR. SHI RALKAR: It just tells you one of
t he possi bl e nodes of the harnonics.

ACTI NG CHAI R RANSOM  Ri ght .

MR. SHIRALKAR: And in this case what data
is saying is that the oscillation corresponds to this
node.

MEMBER DENNI NG And you' ve nornali zed
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t hi s?

MR- SH RALKAR: It's a nornalized
function.

MEMBER DENNI NG  This is normalized?

MR SH RALKAR  Yes.

MEMBER DENNING | mean sonehow you' ve
adj usted --

MR. SHI RALKAR: PANACEA won't give you the
anplitude, but it is normalized function, should
function.

MEMBER KRESS: To nake this cal cul ation
did you first fix the -- I"'mhere. D d you first fix
the void fraction distribution through the core and
t hen make the neutronic calculation test? That's how
you did it?

MR SH RALKAR  Yes.

MEMBER KRESS:. So you can specul ate on
what the void fraction m ght have been?

MR HAN: Well, the void fraction
distribution is calculated as the steady state
di stribution for the fundanental.

MEMBER KRESS: You have to assune a sort
of power distribution for that fundanental to get
t hat ?

MR HAN: Well, you calculate --
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MEMBER KRESS: It's an iterative thing it

seens to ne |ike.

MR. HAN. Yes. The way the code will work
is first it does a fundanental cal cul ation and gets a
very exact solution of the fundanental equation.

MEMBER KRESS: That depends on the core
| oading and the rod positions --

MR HAN: Yes. Yes, it does.

MEMBER KRESS: -- and the flows up?

MR HAN:  And then it disturbs that
di stribution and begins the power iteration and the
calculation on the steady state where at the end of
each iterationit renoves that highly converged st eady
st at e.

MEMBER KRESS: Yes.

MR HAN: And so as a result what it's
converging to is the next npbde with the |owest
Ei genval ue. And so you can successively do that to
find the first harnonic, second harnonic and so forth.

MEMBER KRESS: (kay.

DR. BANERJEE: But does it perturb the
void distribution when it does that or does it
mai ntain the steady state void distribution?

MR. HAN. Steady state void distribution.

DR. BANERJEE: GCkay. So that's what ny
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issue really is here, that of course you assign this
your void distribution is going to be perturbed. So
why is it so accurate that all this suspecting would
| ook that good?

MR. HAN. Well, again, you know the val ue
of this is that is so good in indicating that the
node, that the oscillation and the contours are
exciting the harnonic solutions to the steady state
power distribution.

DR. BANERJEE: So putting it another way,
maybe we should do this offline. But what you're
really saying is the perturbation and the void
di stributions associated with this power profile or
what ever that is does not have nuch of an effect?

MR. HAN:. The good agreenent with the
plant data would indicate that that effect is quite
smal | .

DR BANERJEE: Yes. Either that or the
code is wong? This is just luck, is it?

MR SH RALKAR: No, it's not | uck.

DR. BANERJEE: Well, okay. | nean that
sort of makes you suspect that the void effect is so
smal | --

MR SHI RALKAR: Because these are now

perturbations that are in the fundanmental. Okay.
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DR. BANERJEE: But what you're really

saying is that the feedback from the void was
negli gi bl e, otherw se you shouldn't --

MR. SHI RALKAR: For this perturbation and
for the harnonic perturbation

VR. HAN: And again, these are
perturbations that start off at very small variations
fromthat steady state and then for the appropriate
conditions grow from that point. And so the
conditions that exist when the oscillation first
starts are very close to that steady state
di stri bution.

MR. SHI RALKAR: W can tal k about it maybe
separately later on. But --

MEMBER KRESS:. The reason the power is
hi gh on one end and | ow on the other is because of the
void difference, right, nostly?

MR HAN: | nean, it's low on one end --

MEMBER KRESS: You're voided in the | ow
end and not voided as nmuch in the high end.

MR HAN: No. | think we --

MR. SHI RALKAR: No. Wat I'mshowing is
not actual, it's radial power distribution. This is
one side --

MEMBER KRESS: Sure. Yes. That's what |
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meant .

ACTI NG CHAI R RANSOM  The thing that woul d
be hel pful, you've nornmalized the power and in ternmns
of percent of power what kind of variations are you
tal king about there? Are these a fraction of a
percent ?

MR SH RALKAR: Yes. This is normalized
of the percentage of the oscillation magnitude.

ACTI NG CHAIR RANSOM Right. So how big
is the --

MR SH RALKAR: So the maxi mum oscill ation
magni tude is one here and then the fraction.

ACTI NG CHAI R RANSOM Right. And how big
is that?

MR. SHI RALKAR: In this particul ar case,
do you renenber?

MR HAN. [It's 10 to 15 percent peak over
aver age.

MR SH RALKAR:  That's a maxi num
oscillation. Locally.

DR. BANERJEE: So it is having quite an
effect on the void --

MR. SHI RALKAR: But the total power, the
total area's power change is |like one percent of this

due to cancel l ation effects. But where we're going to
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use this nostly is we're going to -- the TRACG
cal cul ations that we do for visual oscillations are
going to use this information in the way we group our
channels. I n other words, we're taking advantage of
the harnmonic shape to do our cal cul ati on.
Ef fectively, that calculation -- if youwll, for the
fundanental for the first harnmonic and for second
har noni ¢ and so on

DR BANERJEE: So then, Bharat, it's
correct that you can see that this is the node that's
being oscillated, this is the line of symetry and
certainly if you're only using it for that, it's one
thing. But "mstill concerned about the fact that you
get such good agreenent w thout what appears to be a
voi d feedback

MR. SHI RALKAR: That's what we get. Now,
we're not going to -- we're not going to use PANACEA
to calculate oscillations.

DR. BANERJEE: Oh, okay.

MR. SHI RALKAR: Ckay. We're using PANACEA
to guide us on where the line of symetry is and so
that we can | ook what channel is appropriate.

MEMBER KRESS: There is a void difference
bet ween t hose, and the difference is across the radi al

thing. That's --
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DR. BANERJEE: But it still doesn't make

it counterfeit and yet that's such a good agreenent --

MEMBER KRESS: Well, | think it has to
take account of it to get that distribution. 1In the
steady state. It's a steady state void difference.

DR. BANERJEE: They're not changi ng the
void distribution. In spite of the fact that the bar
is changing by 15 percent. As | understand it.

MEMBER DENNING No. Wait a second. |
think that they nmust be --

DR. BANERJEE: That's what | was sayi ng.

MEMBER DENNI NG If you | ook at the
positive, how far it goes up positive versus how far
it down goes negative. |If there were no changers you
woul d expect that to be purely symretric, the up and
t he down, right?

If you look here, you see it only goes
dowmn to a -- it's hard to see on that figure, but the
mnimumthat it goes to on this side of the core is
i ke mnus .5.

MR SH RALKAR: Yes. Around that.

MEMBER DENNI NG  Whereas the nmaxi num on
the positive side is one, twice as high, right? That
difference has to be --

VR. SH RALKAR: Yes, there is a
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difference. Yes. The perturbation that we're | ooking
at is not necessarily 15 percent. Ckay. | nmean we're

| ooki ng basically, the harnonic shape is basically a

fairly small perturbation. W're talking about
normal i zed shape functions here, that's all. This is
not -- it corresponds to the oscillation shape and |

think we probably ought to leave it at that for the
time being and tell you that the thing that we're
going to use fromhere is primarily the fact that we
bel i eve the harnonics do drive regional oscillations
and we're going to use that information in how we use
TRACG to cal cul ate regional oscillations.

DR. BANERJEE: Is this the only evidence
or do you have nore evidence to support that harnonics
drive regional oscillations?

MR  SH RALKAR: Well, we have nade
calculations of |I think at least two plants | know
that we get good agreement with TRACG in terns of
predicting the onset of instability with the regi onal
node and finding the axis of synmetry and so on.

DR. BANERJEE: So it's crucial in grouping
t he channel s?

MR SHI RALKAR: Yes, that's where we use
it. It's crucial in the sense if you want to use the

coreintelligently. I nean, you could do a group force
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and have every channel represented, |ike 500 channel s,
600 channels. But to do it intelligently we can group
themso that they' re grouped -- with a group based on,
say, the product of the fundanental and the harnonic
power distributions and groups across the |ine of
symetry.

DR. BANERJEE: So you sel ect, say, siXx
groups or sonet hing?

MR. SHI RALKAR: Wl |, probably about 32
gr oups.

DR. BANERJEE: Thirty-two groups. Ckay.
And so these are 16 on each side or sonmething |ike
t hat ?

MR. SHI RALKAR  Right.

DR. BANERJEE: What happens if you nake
those eight or 32 on each side? You get the sane
answer ?

MR. SH RALKAR: No, eight or 32 it doesn't
really matter too nuch. | nean, we've done those kind
of sensitivity studies. The nore interesting question
m ght be let's say, you know, you're grouping it for
a particular node and let's say that the reactor is
actual ly unstabl e in, say, the fundanental node and i f
you disturb it in that way, it would attenpt to go

back to fundanental npde oscillation. And | think
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we' ve done sone studies like that, that we've done
some joint, you know, kind of grouping to see what
woul d happen.

DR BANERJEE: So this is not crucial,
actual ly?

MR. SHI RALKAR: It hel ps us, yes. It
should find a solution, but it helps us in ternms of
reduci ng the nunmber of groups we use and give a nore
constance in how we do the cal cul ation.

| think I'mdone with ny background. Ch,
no, |'mnot.

| wanted to share this with you. This is
ESBWR natural circulation. The question always cones
up how well do you know the natural circulation flow
inthis plant. And first of all, it's not really that
different froman operating BWR Okay. | nean, it's
the same principle. W have the downconer density
that's driving the flow through the core which is at
a high void fraction. Wat we've got nowis a chi nmey
to augnent that flow  Okay.

And so if you calculate the flow through
here, it's dependent on the difference in the static
heads i nsi de and outside the shroud and then the | oop
| osses that are controlling the flow rate.

The downconer inthe ESBWRis fairly open
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so there is no jet punps, there are no internal punps.
It's a fairly open downconer and so we have hardly any
resistance in that area. W can calculate a single
phase pressure drop reasonably well.

The donmi nant pressure drops are in the
core region, the site enpty orifice and the two phased
flowin the core and for that we have very good dat a.

DR. BANERJEE: Wiat's the velocity in the
downconer ?

MR. SHI RALKAR: Vel ocity in the downcormer?

DR. BANERJEE: Typically?

MR SH RALKAR  Yes.

DR. BANERJEE: Well, velocity versus
bubbl e rise tine.

MR. SHI RALKAR. Oh, okay. It's nuch
hi gher than that.

DR. BANERJEE: Much hi gher than that?

MR. SHI RALKAR: Yes. Yes, and you're not
going to get bubbles carried under fromthere,
especially you have feedwater com ng in over here.

DR BANERJEE: So bubble rise tinme or
velocity is nmuch higher than the downward vel ocity?

MR SH RALKAR: Is nuch | ower.

MEMBER KRESS: Lower.

DR. BANERJEE: So then why woul dn't you
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get carry under if you get --

MR. SHI RALKAR: Wl |, because you get
condensation right here when the feedwater control
cones in.

DR. BANERJEE: Onh, okay. The feedwater is
comng in at the top.

MR, SH RALKAR  Yes.

DR. BANERJEE: (kay.

MR SH RALKAR: | don't know, it's 10,000
kil ograns per second divided by the area. |'m not
sure.

DR. BANERJEE: And the feedwater is com ng
t hrough spogs?

SHI RALKAR:  Yes.
BANERJEE: On each side?
SH RALKAR:  Ri ght .

BANERJEE: Thousands of little hol es.

2 3 3 3 3

SHI RALKAR:  That's right.

So the dom nate | osses are inside in the
orifice in two phase, pressure up in the core for
whi ch you have a | ot of data, okay? Good data in
terms of those | osses.

The chimey has hardly any frictional
| osses being very open.

The separator has two phase pressure drop
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that we have again full scale for typical data for.

So generally, you know, these |osses are
well known and well calibrated. There's not nuch
uncertainty in these frictional |osses.

The drawing here is proportional to the
core and chi nmey hei ght and the void fraction in those
regions. So it turns out that the dom nate factor in
controlling this is actually the void fraction in the
chi mmey, for which we estimate the uncertainty to be
about 5 percent based on our conparisons with data --

DR. BANERJEE: Five percent in what?

MR SH RALKAR: In void fraction

DR. BANERJEE: Five percent in absolute
void fraction?

MR, SH RALKAR  Yes.

DR. BANERJEE: Wsat's the average void
fraction then?

MR SHI RALKAR It's about 60 to 70

per cent .

DR. BANERJEE: And the quality is roughly?

MR. SHI RALKAR: The quality |l eaving the
core is about 20 percent, 25 percent. And when it
m xes with the flowfromthe bypass and it reduces to,
say, about 15 percent or thereabouts.

DR. BANERJEE: And the flowregine is
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what, roughl y?

MR. SH RALKAR: In the -- no the chi mey
is -- turbul ent.

DR. BANERJEE: -- turbulent. So why do
you think data from a pipe would work in a square
duct ?

MR. SHI RALKAR: | don't see -- yes, it's--

DR. BANERJEE: There are edges here.

MR. SHI RALKAR: There are edges, but they
are simlar dianeter. And this would be reasonably
good.

DR. BANERJEE: But woul dn't water
accurmul ate at the edges, | nean the corners? You
don't think so?

MR, SHI RALKAR W don't think so. Not at
the velocities that we have in the pipe. So you'd
probably get a distribution that would be slightly
different than circular pipe. On the average | think
is domnated by the central region. | nmean, it's a
fairly large -- very large region

DR. BANERJEE: So you say there is an
uncertainty in the void fraction. So if it was 60
percent, it mght be 55 percent or something like

t hat ?

MR SH RALKAR:  Right.
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DR. BANERJEE: Five percent in void

fraction.

MR SHI RALKAR  Yes. And so based on that
we cal culate the core for uncertainty of about 3 to 4
percent, one sigma. This is by doing a Monte Carlo
anal ysis where we really always -- randonmy, which is
not too bad.

DR. BANERJEE: But you don't have any test
with a chimey and a channel, 16 channel s?

MR SHI RALKAR: No, not at full scale.
No, we don't.

There is some question asked about
devel oping |l engths and so on inside that chimey. |
t hi nk Graham asked about it last tinme. And there is
some data in which you have -- there is a pipe
geonetry in which the flowis injected toward to what
they call the bubbler, which is 37 tubes injecting
steam i nside that, which is not unlike what we have
here. And they found that they reached fully
devel oped fl ow wi thin about one to 200 tines.

DR BANERJEE: Wiere was this?

MR SHI RALKAR: Russi an dat a.

DR BANERJEE: And what dianmeter was the
pi pe?

MR SHI RALKAR: One was .6 neters and one
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was .75 neters.

DR. BANERJEE: Can you source that for me?

MR, SHI RALKAR:  Yes, sure.

DR. BANERJEE: Thank you.

MR. SHI RALKAR So if you |l ook at the
natural circulation characteristics of this plant,
this is a plant at an average power per bundl e, which
is an average flow per bundle. And this -- | don't
know why it's doing that.

DR BANERJEE: Gscillation.

MR. SHI RALKAR: Yes. Anyway, this is the
characteristic for the ABSBWR. This is the
characteristic for BWR 6. And here is the flow
characteristic and natural circulation for an ESBWR
And you can see how nmuch larger the flow is conpared
to the operating plants. And, of course, this is by
desi gn.

W have atall chimey that's driving the
buoyancy head. W have an open downconer, which is a
big factor of just nobving the jet punps and the
internal punps fromthis region. And we also have a
shorter core and it'll reduce two phrase pressure
drop. And all of them conmbine to give you this |arge
flow.

DR. BANERJEE: Wy does it nove back |ike
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t hat ?

MR. SHI RALKAR: That's the point where,
you know, this conpetition between friction and
buoyancy. So what happens at that point is that the
friction starts to dom nate when you get to high
gualities. And then the character changes. So what
you get is actually a reduction in flow as the power
goes up. Because buoyancy reduction is not
conpensati ng enough for the friction increase.

DR. BANERJEE: Are these nainly the
returning losses or is it actual frictional drop
t hrough the --

MR. SHI RALKAR: This is friction, yes.

DR BANERJEE: It's friction?

MR SHI RALKAR: It's friction to the core

DR. BANERJEE: It's not the turning and
t he- -

MR. SHI RALKAR: No, no. It's dom nated by
the core, friction

ACTING CHAIR RANSOM Wl |, some of it
nmust be acceleration. | mean, as you' re changing the
void and while you're accelerating the flow --

MR SH RALKAR: Sure. Yes. | nmean, it's
a total pressure drop in the core that's dom nating
it.
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So just to nake a point that this -- and
we've had stability, we |ooked at stability in BWRs
for many years. So stability, per se, is not a new
thing in terns of BWR anal ysis. And we' ve been doi ng
this for many unpteen years. And the inportant factor
of stability are fairly well understood. So the power
flowratio or the Zuber nunber, if you will, the fuel
thermal tinme consistent, neutronic paraneters, actual
and aerial peaking, ratio of single phase/two phrase
pressure drop and for regional oscillation the
subcriticality of the higher order harnonic node.

So if conpare those wth operating
reactors, | hope you can see these things. But if you
ook at w de coefficient we're in the range of
operating plants. If you |ook at the core average
exist quality, we are around -- we're at natural
circulation conditions in operating plants versus
ESBWR. Qur exit qualities are a little bit |ower than
the operated plants that we have operating.

The bundle average, the bundle exit
quality also is a little bit lower than natural
circulations in operating plants.

DR. BANERJEE: Wiy do you call that
favor abl e?

MR. SH RALKAR: It's favorabl e because the
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| arger the power to flow ratio, the nore adverse --

DR. BANERJEE: So - -

MR. SHI RALKAR: Favorable with respect to
an operating BWR natural circul ation.

DR. BANERJEE: Right. Now having a | ower
gquality means you get a lower flow, right, because
your buoyancy head is going to be | ower?

MR. SHIRALKAR No. Thisis -- I'm
conmparing for a given bundle what is the exit, what is
t he average condition in that bundle in terns of power
and flow. And the higher you nmake that ratio, the
worse it gets in terns of -- the higher two phase
pressure drops, you know, and so on.

DR. BANERJEE: (kay.

MR. SHI RALKAR: Ckay. And the ratio and
the fuel tine constant to the flowtransit tine, and
this governs the attenuation of the power com ng back
as heat flux. Gkay. So the larger the fuel tine
constant, the nore attenuation in terns of the heat
flux. And that ratio is for an operating plant it
ranges from3.5to 6. And for the ESBWR it's | arger,
mai nly because the transit time is faster. So that is
favorabl e for the ESBWR

The har noni cs of criticality is

unfavorabl e because the larger the core size, the
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smal l er the subcriticality. And so that is one factor
that i s unfavorable for the ESBWR because of the core
size. But the dom nant one is the ratio of single
phase/two phase pressure drop, and that is
substantially favorable for the ESBWR because the
shorter core |l ength and al so the snaller -- we have --
rods in these bundles to inprove the two phased
pressure drop characteristics in the top part of the
bundle. And we have a larger relative |l ength above
the -- rods in the shorter fuel bundle. And so that
gi ves you a nore favorable two phrase to single phase
pressure drop ratio.

DR. BANERJEE: Do you take into account
the exit loss here fromthe top of the bundl e?

MR SHI RALKAR: Yes. Yes. The dom nant
| osses are the friction and the |ocal |osses; the
spacers and the upper -- plate and so on.

MEMBER DENNI NG  What's the significance
of the fact that in the second line you relate it to
in natural circulation? The others relate to under
punped conditions? |Is that right? See, that one.

MR, SHI RALKAR: This one?

MEMBER DENNI NG You quality it.

MR. SHI RALKAR: | qualified it because

it's a --
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VEVBER DENNI NG Had natural circul ati on.

MR, SH RALKAR  Yes.

MEMBER DENNI NG Yes.

MR SHI RALKAR: Because the -- well, we
got a big -- so that's not a factor. But this one,
yes, if you |l ook at the rated conditions in operating
plant, the qualities are going to be quite a bit
lower. And the rated conditions, you know, at
operating plants the -- are quite low. So I'm
conmparing with the natural circul ation

MEMBER DENNING So it woul d have been
unf avor abl e?

VR. SHI RALKAR:  Conpared to rated
conditions it mght be unfavorable.

MEMBER DENNI NG Yes.

MR SH RALKAR  Yes.

MEMBER DENNI NG \Whereas these others are
favorable --

MR SHI RALKAR: Are favorable or in the
sanme range.

MEMBER DENNI NG Ckay.

DR. BANERJEE: And you take into account
t he chi mey pressure | oss as well?

MR. SH RALKAR: Yes. The chi mey does not

-- pressure loss, frictional pressure |oss. Then of
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course the static head. But the chi mey does not
contribute a whole lot to the stability transfer
function. It gives you a larger flow, but it doesn't
have a big effect on the whole transfer function.

DR BANERJEE: But doesn't it have -- |
nmean, if you could avoid perturbation in the chimey,
it will effect the head so it will feed back, won't
it?

MR SH RALKAR: Well, it turns out that
the wi de perturbations are nostly around subcool ed - -
bounding the core. And by the time you get to the
edges of the bundle -- exit of the core, the changes
of perturbation, wi de perturbation is very snall

DR BANERJEE: But in sone turbulent flow
you get these sort of void waves traveling, quite
significant ones.

MR. SHI RALKAR:  Yes. You're tal king about
something that's independent of -- well, you're
tal king density of the perturbation.

DR. BANERJEE: Right. It's not density
waves.

MR. SH RALKAR It depends on the
frequency of those things versus what we're talking
about here.

DR. BANERJEE: Wsat's your frequency?
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MR. SHI RALKAR: Particularly they are one

second. One hertz, thereabouts. And as |ong as those
perturbations are occurring within the chimey, | nmean
they don't effect the outer wall --

DR. BANERJEE: These Ontario Hydro
experinments, did you just nmeasure average void or did
you al so nmeasure the fluctuating void?

MR SH RALKAR: We neasured --

DR. BANERJEE: Measured with
densi tonet ers?

MR SHI RALKAR Yes. W neasured the
average void as well as core void fractions.

DR. BANERJEE: And how many densitoneters
did they use?

MR. SH RALKAR: | think they had like
about six beans across, but |I'lIl have to look it up.
It's been |ike ten years ago.

kay. So that finishes nmy background.
Ckay.

|"d like to step through the LTR now and
kind of give you a preview of what's in the LTR
Basically we're using TRACA4 is our code that we use
eval uating stability. And we use it for both norna
operation and -- | need to correct ny term nology

here. W actually evaluated not during transients,
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but we evaluate conditions that mght result as a the
effect of a transient. |In other words, if you, say,
had a |oss of feedwater heating event, your power
woul d go up to sone val ue and you woul d get to a point
which is worse than your nornmal operating condition.
So we would evaluate the stability at the worse
condition that we can get as the effect of this
transi ent.

W're also using it to analyze plant
startup trajectories to show that there is no issue
with respect to internal margins in startup. And we
requested NRC approval of TRACG for ESBWR stability
appl i cation.

The general |icensing requirenments, there
are two. The nore inportant one is particular
disabilities, GDC 12, which requires that power
oscillations could either be not possible or they
shoul d be suppressed. It turns out that in our case
for the ESBWR the nost |imting case is at the rated
condition That's the highest power to flow point. So
it's inperative that we maintain a very |arge
stability margin at rated conditions. So our
approach is to basically nake sure that oscillations
are not possible by maintaining a very |large margi n on

the decade ratio. And if you do that then we would
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automatically satisfy this criterion through norna
anal ysis and antici pated transients.

So licensing basis says to establish a
hi gh degree of confidence that oscillations will not
occur by inposing great conservative design criteria
on the channel core wide and regional oscillation
nodes. And as a backup, we will inplenent a detect
and suppress solution that the operating plants are
using as an defense-in-depth. But we hope we wl|
never get to use that because we want to nmintain
| arge margi ns here.

DR. BANERJEE: Can you just give nme a
brief idea on what this detect and suppress solution
i s?

MR. SHI RALKAR: The detect and suppress
solution is basically using a group of I|ocal power
range nonitors to detect a likelihood, the presence
of an oscillation. And then taking an action to either
insert rods or scram depending on the magnitude of
t hat oscillation.

Now, the exact al gorithmw th which you do
this is still under debate. And | think the operating
pl ants are | ooki ng at i nproved solutions tothis. And
we wll inplement whatever that final solution is,

algorithmwi se. But for us it's just a backup. It's
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a defense-in-depth. Ckay.

We've used what is called conventiona
stability map of core decay rati o versus channel decay
ratio and we've calculated uncertainties and
statistical limts for these paraneters. Let nme
expl ai n what that neans.

Hi storically we've been using a map |ike
this where we represent the core decay ratio and the
channel decay ratio. And we basically limt themto
be less than .8. The .8 allows for sone margin here
for uncertainty in the cal culation nmethods. And this
is historical based on our old code that was used in
the ol d days.

Then we found in the '80s the occurrence
of these regional oscillations. And the regiona
oscillations could occur even if you were inside the
boundary of the .8. So we had to chop off this corner
of the map to account for regional oscillations. And
that was based on enpirical data as well as
cal cul ati ons.

So we proposed to use this map for the
ESBWR as wel |, but we recogni zed t hat because the core
site is larger, that this line could nove inwards
because the subcriticality of the harnonic would be

small and therefore there will be |ess damaging --
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neutroni c danmagi ng to that node. And so we cal cul at ed
a boundary that is inside this to be our criteria.

ACTI NG CHAI R RANSOM  The narrowi ng of the
region is due to feedback effects?

MR. SHI RALKAR: No. The smaller region is
just due to the fact that the core is larger. \Wen
the core is larger then your subcriticality of the
harmoni ¢ decreases. |t becones nore excite in the
| arger, easier to excite -- if you will, the core is
nor e decoupl ed and so easier to excite these nodes on
opposite sides of the core.

ACTI NG CHAI R RANSOM But this boundary
neans that they are possible there, | guess, right?

MR. SHI RALKAR: Yes. This boundary neans
t hat you coul d have regional oscillations inthis core
in a hole here, outside this region.

ACTI NG CHAIR RANSOM Li ke on the core
decay rati o on channel decay ratio you' ve put an ei ght
tenths value in. Does that curved |ine represent one
then in terms of tendency for themto exist?

MR. SHI RALKAR: Wl l, that was never very
clearly established, but there was sone margin in
establishing that line. GOkay. | mean, we drew it
i nside of all known data and of cal cul ations, to draw

aline was inside all of the data. So it represents
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some conservatism to the occurrence of regional
oscillations. Ckay.

DR. BANERJEE: But not necessarily .8?

MR. SHI RALKAR: Not necessarily .8. But
| don't want to belittle that because we' ve gone away
fromthat criteria for the ESBWR

MEMBER KRESS: You used .8 instead of one
because of uncertainties, perhaps? You could have
used one in --

MR. SHI RALKAR: That's right. The .8 is
because of uncertainties in our nethods, primarily.
And from the old code that was being used, the one
sigma uncertainty is relatively about .1. So the 2
sigma 11.2. And so we set it at .8.

MEMBER KRESS: I n principle anything bel ow
one woul d have been stabl e?

MR. SHI RALKAR: Exactly. Right. Yes.

As a result of the NRC review we revised
our approach and we have gone now to a direct
calculation of the regional decay ratio and a
guantification of uncertainty in the regional decay
ration, just like the channel and the core decay
ratios.

And so now we have a conparison with a

regional decay ratio of < 0.8 rather than that map
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that | showed you. So the new map | ooks like this.
It's a box. So we want to keep the core decay ratio
< 0.8, channel decay ration < 0.8 and the regi ona
decay ratio also < 0. 8.

And internally we started to inpose a
design goal on ourselves that at a nomnal best
estimate basis we want to be in a smaller box about
half that, 0.4. So at a 95/95 |l evel, for exanple, we
want to neet the 0.8 criteria. That would be our
design limt. But as a design goal internally we
woul d I'i ke to have the nom nal cal cul ati on stay about
hal f of that. And the rationale is roughly like this:
That for operating plants in the flow control range
you typically operate with decay ratios that are half
what the limting decay ratios are.

So in normal operation we want to keep
nore margin to this design limt. W don't want to be
too near the design limt during normal operation.

MEMBER KRESS: What design paraneters are
under your control that allows you to get in that
m ddl e box?

MR. SH RALKAR: Well, primarily, you know,
we want to nake sure that we have enough flow. The
power to flowratio --

MEMBER KRESS: So the size of the chi mey
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per haps.

MR. SHI RALKAR: The size of the chinmmey,
the distance in the downcomer in the core, for
exanpl e.

MEMBER KRESS: Yes.

MR. SHI RALKAR: You can also play with the
y coefficient. You can play with the core design in
ternms of the phase to single-phase.

MEMBER KRESS: You can effect the void
coefficient by the fuel enrichnent?

MR SHI RALKAR No, not a whole lot. Yes.

MEMBER KRESS: (Ckay. So you got two
things to play with.

MEMBER DENNING No. The third thing
probably nore inportant is the ratio of the single-
phase/t wo- phase pressure drop in the fuel.

MEMBER KRESS: (Okay. And you've done that
as best you can.

MR. SH RALKAR. Right. So we've got
shorter fuel

MEMBER KRESS: Yes.

MR. SHI RALKAR: And a | arger regi on above
the -- fuel rod, which is open, nore open to control
t hat .

MEMBER KRESS: Yes, as you nade your fuel

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67

even shorter, you run the risk of enhancing the
regi onal fluctuation.

MR. SHI RALKAR: No, but we're |osing fuel
econony. You'd have tine to take nore fuel out of the
core. Yes. So fuel people always want to put nore.

MEMBER KRESS: So you'd nade it short
enough that you cut down on the pressure draw but you
still have good econony?

MR. SHI RALKAR. Right. Yes. | nean, the
fuels people would like us to nmake the rods even
| onger because --

MEMBER KRESS: Yes.

MR. SHI RALKAR: -- obviously they want to
put nore -- load nore uraniumin there.

MEMBER KRESS: Ri ght.

MR. SHI RALKAR But it's going to be a
conprom se between the stability and --

MEMBER KRESS: And so playing with those
paranmeters you're able to get into that m ddl e box?

MR. SHI RALKAR  Right.

MEMBER KRESS: (kay.

DR. BANERJEE: The regional decay ratio is
10 by nunerical experinments using TRACG and coupl ed
Wi t h- -

MR. SH RALKAR: All three of them
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DR BANERJEE: All of then?

MR, SH RALKAR  Yes.

DR. BANERJEE: But for others you got
ot her codes that have done it in the past, right?

MR SHI RALKAR: Well, we can also use a
frequency to main code to do the regional.

DR. BANERJEE: Right.

MR SHI RALKAR: And we have done that and
NRC Staff consultants have done that al so.

DR. BANERJEE: If it's frequency donain,
it has to be a linearized systenf

MR. SHI RALKAR:  Snmal | perturbation.

DR. BANERJEE: Yes.

MR. SHI RALKAR: But here we're talking
about decay ratio. W're not tal king about I|ight
oscillations. The linearized codes are perfectly
acceptable here because we are not |ooking at
magni tude of oscillation. W're |ooking at snall
decay ratios. W're tal king about decay ratios 0.4

DR. BANERJEE: You're talking of
perturbations which are very small?

MR SH RALKAR  Yes.

MEMBER KRESS: Does the size of the
perturbation influence your decay rati o?

MR SHI RALKAR: |'m sorry.
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MEMBER KRESS: The size of the

perturbation you inpose, does that influence your
decay rati o?

MR. SHI RALKAR: It can to sonme degree, and
"1l show you some results. That's one of our
paranmeters to |l ook at different perturbations to see
what effect it has on the --

DR. BANERJEE: Well, it's a highly
nonl i near system - -

MR. SHI RALKAR:  Nonlinear system and when
you cal cul ate the decay rati o, you know, it depends on
whet her you use the initial part of the transient or
the later part of the transient. You can get sone
smal | differences. But manageabl e differences.

MEMBER KRESS: Wen you use the initial
part of the transient --

MR. SHI RALKAR: Yes, because then they're
smal | .

MEMBER KRESS: -- you assune that's a
conservative use?

MR. SHI RALKAR: W basically what we do is
we neglect the first initial rebound, the bound based
on the perturbation and then we use the second, third
peaks to cal cul ate.

MEMBER KRESS: Yes. And nornally those
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decay ratios would be higher than if you choose sone
ot her part of the decay schene?

MR. SHI RALKAR: Yes and no. Because
eventually they get to be so small that you cannot
di stinguish the --

MEMBER KRESS: Yes.

MR. SHI RALKAR: Very snall. But, yes.

Frequency domain codes do not have that
i ssue.

So et hodol ogi es to cal cul ate t hese decay
rati os at normal conditions and then do a statistical
cal cul ation to showthat we can neet the 95/95 -- neet
the design criteria at the 95/95 | evel

And the uncertainties and biases include
the nodel wuncertainties, experinmental uncertainties
that are inherent in data conparisons. W don't
separate them out.

W | ook at plant parameter variability
that includes range of operation and process
neasurenment errors.

This is just a table that shows that we
tried to address the steps of the CSAU process and
whi ch sections of the report address these various
st eps.

|"m sorry. |It's too snmall. | hope you
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have -- it's even worse in the handout.

DR. BANERJEE: These are right, right?
Al'l perturbations?

MR SHI RALKAR: Yes. Eye test.

The point | wanted to make was rat her t han
go through this in a whole | ot of detail is these are
very simlar to the PIRT for operating plants to do
it. GCkay. | nean, they are virtually -- there are
very few differences between the stability phenonena
that you get in operating BWR versus any ESBWR  The
phenonena are the sane. GCkay. The paraneters are a
little different interns of the flowrates and so on.

DR. BANERJEE: But now you have a chi mey
and presumably there are density waves whi ch nove, and
you're saying that those density waves are totally
uncoupl ed fromthe density waves in the core.

MR. SHI RALKAR: You're talking flow reginme
ki nd of --

DR. BANERJEE: Yes. Yes.

MR. SH RALKAR  Yes.

DR. BANERJEE: So if they are at the sane
frequency, let's say the transient time of the density
wave or the disturbance wave in the chimey is on the
order of one second, they would coupl e.

MR. SHI RALKAR:  Yes, but you don't have
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nucl ear feedback in that region. So the dom nant
region is the core where you get the feedback and you
get the gain in the transient function when you go
from say, perturbation in the power, pressure to
power .

DR BANERJEE: Yes, but the feedback cones
t hrough the change in the flow, right?

MR. SHI RALKAR: In the change in the flow
and -- fraction.

DR. BANERJEE: Yes.

ACTI NG CHAIR RANSOM  So on the driving
force is related to the void and the -- in the
chi mey.

DR BANERJEE: Yes, so it has to be. |
found t hat statenent very strange, the chi mey had no
effect on stability. That assunes, of course, that
t he chi mey does not have -- it's sort of an
assunption that you don't have density fluctuations in
this chi nmmey which coupled with the core.

MR. SHI RALKAR. On an average basis --

DR. BANERJEE: On an average, of course.

MR. SH RALKAR: On an average basis -- and
don't play any role in the stability process.

DR. BANERJEE: Right. But at every --

MR. SHI RALKAR: Now we're tal king about
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flowregine transitions or, say, of slugs going by or
sonmething |li ke that that we have sonme frequency.

DR BANERJEE: Wth a fraction of 60 to 70
percent you're bound to have that.

MR. SHI RALKAR: No, you don't have sl ugs
because --

ACTI NG CHAIR RANSOM  No, now to the core
you have a boundary condition that's periodic interns
of void fraction so that what's in the chimey you
woul d t hink woul d be periodic as well.

MR. SHI RALKAR: Well, | think what you
have is sort of a -- and flow. | nean, you can
calculate the length it would take for this flowto
devel op into sl ugs.

DR. BANERJEE: That be | ong.

MR. SHI RALKAR: Yes, that would be very
| ong.

DR BANERJEE: The turbulent flow itself
has density waves which are very strong goi ng through
it.

MR SHI RALKAR  And those we have not
accounted for in ternms of whether you -- they m ght be
of exact sane frequency as the -- core and m ght have
sone infl uence.

DR. BANERJEE: Well, naybe the way to
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handl e that would be to sinply say that until proven
otherwise you would have to take that into
consideration and say if you took it into
consideration, showed that they were conpletely
di fferent frequencies or sonething, then define. But
| ots of data exists on the density waves in terns of --

MR SHI RALKAR  Well, we can | ook at
typi cal frequency to get that kind of flow

DR. BANERJEE: Yes. Yes.

MR SH RALKAR | think it would be
extrenely fortuitous if they are in exactly the sane--

DR BANERJEE: It doesn't have to be
exactly the sane. They have to be in the general
regi on.

ACTI NG CHAI R RANSOM  Sonewher e.

DR BANERJEE: You know, if these are of
t he order of seconds and the fluctuations in the core
that are excited are of the order of seconds, then the
potential for coupling exists.

MEMBER DENNI NG  How does that coupling
get back to the core, though, is the question?

DR. BANERJEE: Through the fl ow.

MEMBER KRESS: Yes, through the flow. It
changes the driving force.

DR. BANERJEE: It changes the driving
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force.

MR SHI RALKAR: Well, I'mnot sure it does
because you' ve got these fluctuations within the
chimmey, they're traveling upwards. So whether they
change the total pressure drop in the chimey is to e
very --

DR. BANERJEE: Very unlikely.

MR. SHI RALKAR  Yes. It's just very
unlikely to nme. But you change between the total
pressure drop inthe coreto create flowoscillations.

DR. BANERJEE: So howtall is the chi mey?

MR SH RALKAR: N ne neters.

DR. BANERJEE: kay.

MR. SHI RALKAR: So you got these things
traveling through. And, yes, you may have | oca
oscillation variation, but you got to change the whol e
pressure up in the whol e thing.

DR. BANERJEE: Right. WlIl, howtall was

on Ontario Hydro pipe?

MR. SHI RALKAR: | think where we neasured
the void fraction, | think it was about 6 neters or
t hereabouts. 1'Il have a check. |It's been ten years.

DR. BANERJEE: So the issue really is what
did they find with the pressure drops. Did the

pressure drops, the hydraulic head fluctuate and by

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

how much?

MR. SHI RALKAR: No. There was not nuch
variation in the pressure drops.

DR BANERJEE: And the void fraction was
about 60 percent?

MR. SHI RALKAR: W took a whol e range of
data from low wide fractions right up to about 80
per cent .

DR. BANERJEE: I ncludi ng dynam c data?

MR. SHI RALKAR: Yes. Dynanic neani ng?

DR. BANERJEE: | nean you took the tine
traces of the pressure --

MR, SH RALKAR  Yes.

DR BANERJEE: -- and the voids.

MR SH RALKAR  Yes.

DR BANERJEE: That woul d revea
somet hi ng?

MR SHI RALKAR: Yes, it could.

MEMBER KRESS: Well, what was the makeup
of your PIRT panel? Was that internal?

MR SH RALKAR: |'m sorry?

MEMBER KRESS: Your PIRT panel? Wo?

MR. SHI RALKAR: PI RT panel is internal
yes. W relied heavily on the PIRT for the operating

plants and we |ooked at the differences. And
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actually, | think I said, you know, we're seeing the
mai n di fferences conme about really only because of the
chimmey. But | tried to show here that these two
green things that are different, there's only two
things that are different froman operating plant and
they are the chimmey void fractions and possibly
i nteractions between chimey cells. And by that I
nmean is it possible for a chimmey cell along with its
group of 16 bundles to have sone kind of a node of
oscillation by itself. And we | ooked at that. That
perturbing a whol e group of 16 bundl es inside a cell.

DR. BANERJEE: |'msinply saying there
shoul d be another entry there which says the dynam cs
shoul d --

MR, SHI RALKAR:  Pressure --

DR. BANERJEE: Yes. Yes.

MR. SHI RALKAR: -- to flow regi ne changes
are inside --

DR. BANERJEE: Sonething like that. Now
you nmay dismss it at sone point, but it has to be
| ooked at .

MR. SHI RALKAR:  Agreed.

MEMBER DENNI NG How are we doing tine
Wi se, incidentally? Are we running into trouble tine

w se?
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MR. SHI RALKAR:  Probably.

MEMBER DENNI NG Pr obabl y?

MR. SHI RALKAR: Yes, Professor Banerjee
has been asking too nany questi ons.

DR. BANERJEE: That's what they al ways
say.

ACTING CHAIR RANSOM | think we're
al ready in trouble.

MR SHI RALKAR Let's see, |I'mon -- yes.
Slide 29 out of say, about 90. One-third of the way
through, | think, in an hour and a half.

Al right. I'Il trytogothroughalittle
bit faster.

MEMBER DENNI NG  You may not have any
opti ons.

MR. SHI RALKAR "Il try.

W had a conparison where we nake a
conparison in a matrix of the inportant phenonena
versus the nodel s i n TRACG whi ch | ' ve established t hat
we have the nodels required for the analysis. And
we' ve done that in section 4.

W've got an extensive database for
internal hydraulic effects in general and stability in
operating plants in particular. And | didn't want to

bel abor that here, but if there is an interest in
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| ooking at that qualification of TRACG versus ot her
BWR data, we can do that either now or nmaybe | ater.

So as a result of our eval uati ons we found
that we had enough data on BWR stability, but it is
nostly at the conditions close to the inception of
oscill ations because the primary interest for BWRsS i s
when you actually get oscillations and you' re | ooki ng
at decay ratios close to one.

Now here we're | ooking at decay ratios in
the order of .04 or .03. So we wanted to nmake sure
that TRACG would do a good job at these |ow decay
rati os as well, because other considerations come in
i ke nurmeri cal danpening and so on in the code to make
sure that you're not way off somewhere.

So we supplenmented that data with a few
points at |ow decay ratios. Now by this is by no
neans the extent of our qualification base because
we've got a lot of data that is in the overall
qgqualifications report, but 1'd like to highlight just
t hese | ow decay ratio points.

And | think at this point | was going to
ask if we could close the session for proprietary
i nformati on.

MEMBER DENNING Well, there's the

guestion of when we're going to take our break.
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ACTI NG CHAIR RANSOM  Ten after 10:00 it

was schedul ed. Well, why don't we do it now then.

DR BANERJEE: And close it after?

MEMBER DENNI NG And close it after. We'll
be back at quarter after --

ACTI NG CHAI R RANSOM  Five after. Quarter
after 10:00. Ckay.

(Whereupon, at 9:59 a.m a recess until
10: 18 a.m at which point the proceedings went into

Cl osed Session.)
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AAF-T-EERNOON S-ESSI-ON
12:49 p. m

ACTI NG CHAIR RANSOM W're back in open
session. GCkay. W're back in open session.

MR. SHI RALKAR: | am back. The |ast topic
| have is on the startup of the plant and natural
circulation. And | have a fewcharts I1'd like to step
t hr ough.

The natural circulation startup is
somet hi ng t hat has been done i n Dodewaard, but it al so
been done at a whole lot of coal fired plants where
the natural water has been around for a long tinme. So
it's not something that's necessarily been very uni que
at this point. And provided that you take the proper
precautions, shouldn't pose any problens in getting
the reactor to fire. But |ooking at the Dodewaard
procedure, which the Dodewaard is a plant which is
much smaller than the ESBWR but shared sonme of the
features; the chimey, the core regions, simlar range
of void fractions and qualities. And the way they
started up the plant was that typically after the
first cycle you al ways have enough decay heat to start
up the plant without external heaters. But initia
cycl e you need an external heater to aid the startup.

You heat up the reactor coolant to 80 to
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90 degrees Cwith an auxiliary heater and decay heat.
And then they dearated the reactor coolant by pulling
a vacuum on the main condenser with the steamdrain
line open. They pull the rods to criticality. And
then slowy start pressurizing the systemby pulling
the rods and creating vapor at the top of the chi mey
regi on.

And as the power pressure increases, open
t he turbi ne bypass valves to control pressure.

So we intend to follow a sim |l ar process
to start up the ESBWR

ACTI NG CHAI R RANSOM  As you deaerate the
reactor do you take it down to subatnospheric
pressures?

MR. SHI RALKAR: Yes, you can --on the
vessel

ACTI NG CHAI R RANSOM  Yes. Ckay.

MR. SHI RALKAR:  You can pull pressure.

To give you a brief idea of what |I'm
tal ki ng about, at atnospheric pressure or | ow pressure
we have a significant amount of static head in the
system So when we have, say, one bar pressure at the
top in the steam done we have about three bars or
t hereabouts at the bottom And so a significant

difference in the saturation tenperature as well. So
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as we start heating up the fluid fromcom ng through
the core and heat it up in a slow and controlled
manner so to nmaintain kind of a steady tenperature
di stribution, then you get a heat up in the core, it's
adi abatic in the chimey and eventually you start
getting flashing in the top because the resaturated
conditions at the top. And the core is significantly
subcool ed at the tine.

And what happens at that point is that as
you produce the first vapor in this situation in the
top of the chimey, you reduce the static head, you
cause an increase in the flowthat then coll apses the
voi ds and you're back to the no wide situation. So --

CHAI RVAN WALLIS: This is a bit |ike what
we wer e t hinking happens in the power situation; that
the voids in the chimey --

MR. SHI RALKAR | think --

CHAl RVAN WALLI'S:  -- hence the circul ation
flow rate?

MR. SH RALKAR: No. Because | think the
wides in the chimey, | nean you're already in a
situation, you al ready have si gnificant voi di ng there.
And you have a steady situation as far as the w des
are concer ned.

Now this is at the inception of voiding
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where you really get these fluctuations happeni ng.

CHAI RMAN WALLI S: So the change can be
very big?

MR. SHI RALKAR: The change can be big.
And because you're at a situation where you have a
hi gh density ratio and a | arge anount of void fraction
generati on.

So if you look at a conceptual stability
map in, say, the subcooling Zuber kind of plot, a
force circulator will have a stability nap that | ooks
like this. But an idle circulation has this part that
bends back in and this regionis calledinliterature
the type 1 instability region. That's between the
boi l i ng boundary and until you establish some steady
void fraction

And this region here is the conventi onal
density wave region where you're at much high
gualities and pressure drops. kay.

So as you start produci ng voi ds sonewher e
in the system you have to traverse this regi on one,
there's no way around it. But what you can do is to
make sure that when you start getting the initial
smal | anount of percolation, that you are single
phasing the core. And so any velocity oscillations

you have are small| perturbations in the single phase
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region without any reactivity issues. Ckay.

CHAI RMVAN WALLIS: So that red trajectory
is where you go, is it?

MR. SHI RALKAR: Yes. The red trajectory
is where we would cal cul ate and took the trajectory.
And at this point then you becone stable.

CHAl RVAN WALLI'S:  And the reason it starts
way up there is because of the density ratio, is it?

MR. SHI RALKAR: Yes. And al so because you
have a | arge anount of subcooling when you start.

So if you look at different profiles for
t he heat up, now what we want is a profile that heats
up like this trajectory A. So you start off slowy,
you establish fairly steady conditions and you have
the chimey that's heating up and the highest
tenperature and the | owest subcooling is at the top

Now if you were to heat it wup very
rapidly, along trajectory C, then what happens is that
you can actually start getting voids at the top of the
core when you're still subcooling the chimey. And you
don't want to do that because that's where you get
start getting these condensation oscillations that you
want to avoid. Okay. But if you do it carefully and
as a controlled heat operate, then you can get a

situation like A and then progresses to B as the
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boi | i ng boundary progresses down into the chi mey.

CHAI RMAN WALLIS: O the flashing
boundary.

MR SHI RALKAR: |'m sorry.

CHAI RMVAN WALLIS: Wiich is the flashing
boundary?

MR. SHI RALKAR: Yes, that's right. That's
the flashing boundary. And this is the margin to
flashing and it's characterized by what we call a
flashing nunmber. That's basically the difference in
the saturation enthal py at this pressure and that
pressure.

CHAI RVAN WALLI'S:  Now there is a cause of
kind of geysering where as you get nore voids, you
decrease the static head and it --

MR. SHI RALKAR: No, you don't really get
t hat because the feedback fromthe downconer is
stronger. So what happens is that as you produce a
static head you get increased fl owfromthe downconer.
And that's a nmuch stronger nechani sm than geysering
iS.

ACTING CHAIR RANSOM Well, actually
you're trajectory Bis a flashing trajectory. | nean
as you show, you go up to the point of saturation and

t hen presunmabl y fl ashi ng begi ns and you have t wo- phase
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on that.

MR. SHI RALKAR: Yes. B is actually
following up on A and it's progressed |ater on and
come down at some point as it's propagated further
into the chi mey.

So the startup procedures we're proposing
is simlar to what Dodewaard used. Use a mechani cal
punp and the vacuum punps and the condenser to pull a
vacuumto deaerate in the deaeration period.

CHAI RMAN WALLI'S: Those are presunmably
steam injectors, are they, rather than mechanica
punps?

MR. SHI RALKAR: Yes. They're mechanica
punps and - -

CHAI RVAN WALLIS: They're not steam
injectors? They're actually nechani cal punps?

MR. HINDS: Sorry. This is David Hinds.

Mechani cal vacuum punps are used for the
initial portion of the startup and then beyond that
after we have a steamenvironnent in the plant started
up, then we use the steam generator injectors.

MR SHI RALKAR: When we finish the
deaerate, we go to the next chart here and show you
So this is the deaerate period in the beginning. And

then we're starting up on this trajectory where we're
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heati ng up.

In the startup period we had to isolate
the vessel. Now you can close it -- you can close
the MSIVs or preferably you can cl ose the turbine and
stop -- the control valves and the bypass valves to
get the system bottled up so that you can start
bui | di ng vapor pressure.

And then start with bearing control rods.
Use efficient power to heat the water. Mintain the
wat er | evel below the main steanmline elevation. You
pressure the RPV with vapor generation at the top of
the stack and not in the core. And then the core
remai ned subcool ed due to the large static head.

And you can use the RWCU system cl eanup
system can be used to enhance the coolant flow and
reduce thernmal stratification in the | ower plenum

CHAI RVAN WALLI'S: Now, do you have sone
sort of guidance for the operators about how the
i ncreasi ng pressure and power are rel at ed? Presumabl vy,
you don't just increase the power or you have to
increase the pressure in some way along with it or
somet hi ng?

MR.  SH RALKAR: Yes. And then the
specific guidelines for the ESBWR | don't think are

witten yet. But they would have to be witten to
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provi de that kind of guidance.

And when the systemis pressurized to 63
bars or thereabouts, then you start controlling the
pressure with the turbine control rods and t he bypass
val ves and prepare to roll the turbine.

So that's the same -- what | tal ked about
depicted here in ternms of pressure versus tine.

Now we have nade calculations with the
TRACG of ESBWR startup. W made these cal cul ati ons
wi t hout nucl ear feedback, wi t hout neutronics feedback.
The rational e being that we want to achieve this first
part of the transient before we get any voiding in the
core, so no reactivity feedback at all

W started up with three different rates
of heatup; 15 negawatts which corresponds to an
i ncrease in tenperature of about 30 degree C per hour.
At 85 nmegawatts you get about 55 degrees C per hour
and that is typically our tech spec on how fast you
can heat up in operating BWRs because of limtations
and thermal stresses and ot her issues.

And then just for the heck of it we tried
a nuch larger, a 125 nmegawatt, which would be |ike 82
C per hour.

DR. BANERJEE: Well what other tenps?

MR. SHI RALKAR: These are steps that you
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take after you' ve gotten to the high pressure, that's
63 bars. And then they start increasing the power

faster so that you can get up to rated power.

This is the corresponding pressure
responses heating up to -- pressurizing to about 63
bars in each case and then starting -- then opening

the control val ves and i ncreasing the power. At that
poi nt you are well passed any concerns about the | ow
pressure oscillations.

This is the inlet subcooling and the inlet
to the hard burn. It starts out very high, which is
t he reason for the high subcooling nunber initially,
and then decreases as the plant heats up and
pressuri zes.

This is the one that probably is of
interest. That is the calculated core inlet flow at
these three different heatup rates. And you can see
start getting a little noisier at the |owest heatup
rate, there's a little nore noise here at 85
nmegawatts. And you're getting nore noi se now you get
to the higher flow rate.

CHAI RVAN WALLIS: Now what's the decay
rati o when you have green noi se?

MR. SH RALKAR: Didn't try to calculate

decay ratios here.
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CHAI RVAN WALLIS: Well, presumably it's

growi ng sone of the time and decayi ng other tinmes?

MR. SH RALKAR:  Yes. But it's
i nconsequential internms of the overall progression of
the transient. |It's not picking up. It's not going to
a situation where it's explosive kind of a situation.
Al we care about here is to make sure that that's
nowhere near any thermal limts.

This is the correspondi ng oscillation and
flow and the part bundle exit. And you can see sone
noi se here in the flowas you' re heating up. And then
eventually you establish with a steady boiling
conditions and the noise stops. And the reason for
this noise, as you can see it here, this is the void
fraction in the separator. The top, the very top of
the separator. So when you first start getting these
voi di ng happening in the top of the separators, you
get that kind of oscillation that we tal ked about
where you get this increased void, it increases the
flow, it quenches the voids and then that cycle
repeats.

Typi cal ly, the cycl e has a period of about
15 to 25 seconds. So it's very slow [It's an
ent hal py wave propagati on rather than an density wave

propagation. Enthal py has to propagate all the way
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dowmn the core up to the chimey. Now here the
propagation tinme in the chimey is inportant because
you' re tal ki ng about enthal py propagating all the way
tot he top. And so tinme period is nore like 15 or 45
seconds.

DESI GNATED OFFI Cl AL CARUSO  What's the
oscillation that occurs at about 23,000 seconds?

MR. SHI RALKAR: Say that agai n.

DESI GNATED OFFI Cl AL CARUSO  What's the

oscillation there that's occurring at about 23,000

seconds?

MR, SH RALKAR  Here?

DESI GNATED OFFI Cl AL CARUSO.  Yes.

MR. SHI RALKAR: These are small changes in
the void fraction and in the separator as well. But
these are -- the main concern was generally over here

where you have a much |ower pressure. By this tine
you run to fairly high pressure.

DR BANERJEE: But there are sone of those
oscillations which seens quite large, right?

MR SHI RALKAR: This is an oscillation in
void fraction

DR BANERJEE: | nean to the 23,000
seconds. Keep going. Yes, right -- there's one big

one past there.
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MR. SH RALKAR: This one here? Yes

That's when you start -- you open up the control
val ves and you get sone depressurization when you do
t hat .

ACTING CHAIR RANSOM The separators,
these are void fractions in the separator conmponent?

MR SHI RALKAR:  Separators. Separators.
Not in the core.

ACTI NG CHAIR RANSOM And so they start
out flooded, | guess, right?

MR SHI RALKAR Yes. And this is the
transient for the higher power rate. Now the
interesting thing that happened here was that
initially we got a fairly high spike in the void
fraction in the separators and that produced an
increase in the flow such that it stopped the voi ding
until quite a bit later, and then it started voiding
again at that point in the separator resulting in a
hi gher flow rate.

ACTI NG CHAI R RANSOM Do you have any feel
for how rmuch of this mght be noise in the
cal cul ati ons as opposed to physical effects?

MR. SHI RALKAR: | think that physica
effects in the sense, and you know t hat when you first

put this voidin the separator you' re going to produce
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this kind of oscillation. How rmuch of it is physical
versus what is calculational, 1'd have to guess and
say | think it's nostly physical.

DR. BANERJEE: They're actually pretty
long tines, right?

MR. SHI RALKAR: Yes, these are |long tines.
So the period here is |ike 15 seconds or 25 seconds.
And this is the powerful rate which we are going to
get to, but this shows sort of prolonged period here
where the separator is trying to nake up its mnd
whet her to have voids or not. But it's flashing and
t hen quenching and then flashing and quenchi ng and
then eventually starts building up nore of a steady
void fraction

At this point now the mddle part of the
separator is also beginning to devel op sone voi ds.
All this was only in the very top part of the
separat or.

Now this show the void fractions in the
core. Thisis the top cell in the highest power bundle
in the core.

CHAl RVAN WALLI'S: Wl |, these voids aren't
collapsing in the separator, are they? They don't
condense?

MR. SHI RALKAR: No. It won't condense.
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CHAI RVAN WALLI' S: They just pass through?

MR. SHI RALKAR: They just pass through.

DR. BANERJEE: Now do you have
observations of this nature in Dodewaard?

MR. SH RALKAR: We don't. |n Dodewaard
t hey never saw any oscillations on the APRNs. So ten
years ago when we are interested in the ESBWR we sai d,
| ook, look harder. See what you can find. And the
final startup they -- you know Dodewaard shut down
many years ago. But the final startup they did a
special slow startup just |ook at various points and
see if they could see anyt hing.

There was no i ndi cati ons on t he APRVs, but
then they did sone oracle relation functions, they
could surmise that there must be sone slow danp
vel ocity vari ations.

DR. BANERJEE: Well, the APRMs are seeing
all liquid, right?

MR. SH RALKAR  Yes.

DR. BANERJEE: There's no way, but they
had no flow rates neasurenents, nothing?

MR. SHI RALKAR: No. It didn't show up in
the flow rate neasurenents. The only way that they
surmsed it was by doing all the correlation function

of APRM and -- so whatever it was, it was nore |ike
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noi se in the flow than anythi ng el se.

DR. BANERJEE: So if you sinmul ated that
wi th TRACG - -

MR, SHI RALKAR  WE di d.

DR. BANERJEE: Did you see any
oscil l ati ons?

MR SH RALKAR W got sone. W got
oscillations that were noticeable in the vel ocity but
not in anything else. 1In the single phase region.

So the core is basically on void. And
this is the top still at the hot channel that's
showi ng smal | armount of subcool voids.

This is the higher power |evel. And then
this one is the highest power |level. But now we're
begi nning to see some voiding in the top of the core
in the hot bundles. And that's probably getting down
to, say, you have 36 cells, it's probably getting down
about 8 to 10 cells into the core. And | think thisis
| eadi ng to somewhat nore noi sy behavi or than we woul d
like. This is the pickup rate that is beyond what we
woul d be all owed by tech specs.

DESI GNATED OFFI Cl AL CARUSO  Coul d you go
back to the previous slide? No, the one before that.
"' m sorry.

At 24,000 seconds you raise the void
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fraction. There's sonething that occurs there, right?

MR. SHI RALKAR:  Yes. Yes. Then we go into
the normal startup. W raise -- we've gone up to 63
bars so now we're raising the power |evel

DESI GNATED OFFI Cl AL CARUSO. (kay. Now
you have the oscillations that are occurring there at
the exit. |If the plant had just been allowed to sit
there at that power |evel, how nuch would those
oscill ati ons grow?

MR SHI RALKAR: These oscillations here?

DESI GNATED OFFI Cl AL CARUSO.  Yes.

MR. SHI RALKAR: What is the magnitude of
oscillation? | mean in void faction?

DESI GNATED OFFI CI AL CARUSO. Well, I'm
just saying, you seem to have term nated those
oscillations by doing sonmething in the plant.

MR SH RALKAR  Yes.

DESI GNATED OFFI CIAL CARUSO.  And if the
pl ant had just sat there, what woul d have happened to
t hose oscillations? Wuld they have danped out or
woul d t hey have continued to grow? Because they | ook
like they' re grow ng.

MR SHI RALKAR: | think -- | can't answer
t hat questi on because we didn't the sinulation | onger.

But ny guess is they probably would have grown
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somewhat before they -- before they settled down to
sone nean val ue

CHAI RMVAN  WALLIS: So it's sort of
convenient that you raised it.

MR SHI RALKAR: Well, we sat there for --
we're getting to about 63 bars at that point and then
we start depressurizing or opening up the val ves and
rai sing the power |evel.

See, the next one.

CHAl RMAN WALLIS: It goes back to the
begi nni ng.

MR. SHI RALKAR: It's the wong button.

CHAl RMVAN WALLIS: Maybe you can go
backwards from the end.

See, in this case you got this noise and
then it died out. This is at higher power |evel.
Sanme thing happened here. So nmy guess is if you had
wai t ed | ong enough, it probably woul d begin at simlar
characteristic.

DR. BANERJEE: \What causes the
oscil l ati ons?

MR SHI RALKAR: Down here? |'m not sure.
| haven't |ooked at it very hard. Qur nmin interest
was up here where we're |looking at possibility of

| arge scale oscillations when you first start the
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voi di ng process. W can | ook at that.

And the last one is we calculated -- |
nmean, so we have this small oscillation in the
velocity while heating up, but what is the inpact of
that. And ny bottomline is that it really don't have
any inpact. This is the calculated critical power
ratio and we are used to looking at critical power
ration to the order of one. Because heat fluxes here
are so low, we're tal king about critical power ratios
on the order of 40. There's absolutely no inpact on
thermal limts -- heat fluxes are extrenely | ow and we
got basically single phase flowin the core.

CHAI RMVAN WALLIS: Now is there a boiling
boundary that's noving up and down wth these
oscillations?

MR. SHI RALKAR: Yes, but we're talking
t here about the core being essentially single phase.
You know, there's a small anount of void at the very
top of the hot bundl e.

CHAI RMAN WALLIS: The core is subcool ed?

MR. SHI RALKAR: It's subcool ed, yes.

And TRACG cal cul ates snall oscillations
but they're inconsequential because the core flowis
si ngl e phase, no oscillation in neutron flux and | arge

thermal margins. But if you raise the power of the
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heat up fast enough you can probably get into trouble.
And t hose heatup rates would not be allowed to occur
beyond by tech specs.

And we go beyond this initial phase to
establish the table void fraction in separator and
chinmmey and then you get a small extension to raise
power .

Now t hese cal cul ati ons are done w thout
neutronics feedback with the assunption that we
woul dn't have -- we were preventing void fromform ng
inthe core. Wll, the Staff asked us to go back and
repeat this calculationwth neutronics feedback. And
we have done that and the results are very simlar to
the situation. So essentially it confirnms the point
that neutronics feedback is not inportant when you
have basically a single phase core situation

ACTI NG CHAI R RANSOM  Neutroni c feedback
in this case was just you noderate your tenperature?

MR. SH RALKAR  Yes.

ACTI NG CHAIR RANSOM Primarily | guess
fuel tenperature maybe enter into it.

MR. SHI RALKAR: Right. W did a sinulation
where we started out with sone rod -- pull rods kind
of in the startup node. And then | ooked at the power,

the full responses.
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But that is nmy final slide unless you have
any questions.

Thank you.

CHAI RVAN WALLI'S: Let's see, now TRACG
predicts all these interesting things. Wat's the
check that they're right? |Is there a check on the
validity of these calculations or you just |ook at
them and say that TRACG s predicting sonething and
we've got to believe it.

MR.  SH RALKAR: Well, we've got sone
experinmental data of this startup ki nd of phenonena in
the -- in Japan.

CHAl RMAN WALLIS: And you have the
conparisons with data then that showed support of
t his?

MR. SHI RALKAR: And we've conpared with
t he Dodewaard startups and with the --

CHAI RVAN WALLI S: Because | thought we
wer e supposed to get to sort of validate TRACG And
you're just sinply showi ng us predictions of TRACG f or
ESBWR. That's no validation of anything.

MR SH RALKAR: Well, that's included in
t he validation report.

CHAI RVAN WALLI'S:  Which is sonething we're

supposed to have read?
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ACTI NG CHAI R RANSOM  Is that a GE report

you're referring to?

MR SHI RALKAR: Yes. It's a CGE report.

CHAI RVAN WALLI'S: Is that -- that we've
never seen.

MR SHI RALKAR: In fact, it's called TRACG
Qualification for ESBWR. | think the Staff has the
report.

ACTING CHAIR RANSOM Wen was that
publ i shed?

MR SHI RALKAR It was first -- first
edition in the ESBWR days ten years ago and then
revi sed maybe five years ago.

M5. CUBBAGE: This is Amy Cubbage.

That was the one now this norning | said
it had been sent to the Cormttee earlier, but | could
get you anot her copy of that imediately. W have all
that electronically at the office. It's all in ADAMS
al so.

CHAl RVAN WALLIS: Well, don't give us
anything in ADAMS. It's hopeless. |'mnot sure any
menber of the Conmttee has ever used ADAMS.

ACTI NG CHAI R RANSOM  Yes.

CHAI RVAN WALLI'S: Does it work?

MEMBER KRESS: Yes.
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CHAI RMAN WALLIS: This is a proprietary

present ati on.

M5. CUBBAGE: G aham we are going to be
open for the begi nning and then we're going to cl ose,
then we're going to reopen. The slide packet you have
infront of you has all the slides. The audi ence just
has the open slides at this tine.

MR. LANDRY: Ckay. My name is Ral ph Landry
fromthe Staff. And as Any said, the presentation
whi ch we have today is going to have open nmateri al
foll owed by proprietary materi al .

W put the statenent on the cover slide
just to indicate that this master set that we're using
does contain proprietary information.

As we go through the presentations we'll
get through nmy part and through Veronica Klein's part
and then we get into the renmainder, we'll be in close
sessi on.

The menbers of the review team that are
with me this norning are Veronica Kl ein, Peter Yarsky
fromthe Staff and our consultants, contractors, Jose
Mar ch- Leuba and Jay Spore. And I'll go through in a
few mnutes the individual responsibilities during
this review,

As an overview, |I'd like to first go
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through a little recap of sone of the history that
we've had with ACRS of |ooking at TRACG  And then
we'll go into the scope of the review, the objective
of the review as far as what we are presenting today.

And we'd |i ke to rem nd everybody, as has
been said several tines this norning and again we're
going to have to repeat it this afternoon, that this
review is limted to the TRACG code and its
application. It is athe nethodol ogy and t he procedure
for using that net hodol ogy to predict stability inthe
ESBWR. This is not a review of the ESBWR

W had to use nodels for the ESBWR to
conduct the review However, we are not passing
judgnment or nmaking any statenents regarding the
acceptability of the ESBWR design. W are sinply
coming to the bottomline of the acceptability of the
TRACG code.

CHAI RVAN WALLI'S:  Well, the predictions of
the ESBWR design that we have seen don't tell us
anyt hi ng about how good TRACG is. They just are
predi cti ons of ESBWR

MR. LANDRY: W will go through our
presentations and tell you sone of our concl usions
regardi ng TRACG and how good it is.

We're going to discuss a little bit about
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t he approach that was taken in the review and who t he
reviewers are. |'ll go through again the reviewers
and what their responsibilities were.

And then we're going to tal k about the
results of the review And this is where we will
breakout into the individual nmenbers of the team They
will present the parts of the review which they have
primary responsibility for.

And then we'll go back and go to
concl usi ons.

Now, during the presentations we are goi ng
to make three conclusions at the end of each
presentation that are regarding the parts that we
revi ewed. But then when we get to the end we're going
to pull it altogether and give a conplete sort of
concl usi ons regardi ng the code.

DR. BANERJEE: What is SNPB?

MR. LANDRY: That is the abbreviation for
t he Nucl ear Performance and Code Review Branch. And
obvi ously that statement begins with an S.

DR BANERJEE: Yes. \Were does that conme
fronf

MR. LANDRY: It took about three weeks
before we figured out where the S cane from \Wen the

reorgani zati on was put into place in NRR where it was
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broken down into three associate directorships. And

under each associ ate directorship there were a nunber

of branches. O excuse ne, a nunber of divisions and

then a nunber of branches. Qur division was the

di vi sion of safety systens. So all the branches under
our division begin with an S, safety.

Previ ously we' ve been t he ACRS on TRACG on
two occasions. |In August/Septenmber with the Thernmal -
Hydraul i c Subconmittee and then the full Comrittee in
2001 tal ki ng about the application of TRACGto
antici pated operational occurrences in BWRs, the
operating BWR fl eet.

W wer e back again tal ki ng about TRACG i n
January/ February when we tal ked about the application
of TRACGto the LOCA in the ESBWR

So we've been here on two occasions
tal ki ng about TRACGand its applicability; once to the
operating fleet and once to the ESBWR And today
we're here to tal k about the applicability of TRACGto
t he ESBWR again, but for analysis of the stability.

As |'ve said and ot hers have said so far,
the objective of this review was to determ ne the
acceptability of TRACG for prediction of stability in
the ESBWR advanced reactor design. This reviewis

limted to the ESBWR design. W are naking no
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statenents about the applicability of TRACG to
anal yzing stability in any ot her operating plant. This
islimted to prediction of oscillation in the ESBWR

It's limted applicability to antici pated operati onal

occurrence. And we'll get into a further definition.
Bharat went through a definition this norning of what

is meant by that, and we'll go through it again and
expl ain what we nean by applicability to cal cul ation
of stability for AQCs.

And it is limted to the early phases of
the startup, as Bharat previously expl ai ned.

The approach that was taken in the revi ew
foll ows the CSAU approach. This is the approach that
was taken by the applicant, by General Electric. They
have foll owed the CSAU approach in determning the
acceptability of the code when determning the
uncertainties in the code. This is involved review of
the PIRT and on the identification and ranki ng tabl e.
W' ve revi ewed sone specific nodels withinthe code in
great depth. W' ve reviewed the assessnent cases that
were run. We've reviewed the nunerics used in the
code and in the nethodology. And we perfornmed
i ndependent cal cul ations --

CHAl RVAN WALLI S:  Excuse ne. Al that

stuff about explicit and inplicit nethods and howt hat
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seens to be a funny mx of themwhen they did it --

MR. LANDRY: That is proprietary and we
have to go into cl osed session to discuss that.

CHAI RVAN WALLIS: W're not allowed to
tal k about that?

MR. LANDRY: No.

CHAI RVAN WALLIS:  And did you understand
it?

MR. LANDRY: Well, | know -- did. | won't
make any plans to it, but --

DR. BANERJEE: Wit until we get closed
sessi on.

MR. LANDRY: We've performed i ndependent
cal cul ations using the TRACG code. W' ve perforned
i ndependent cal cul ations using the LAPUR code and
usi ng i ndependent void nodeling nmethods for that was
done by Jay Spore. And Jay will go through those.

The reviewers that were involved in the
review include Veronica Klein. M. Kl ein has been
with us for three -- three years.

MS. KLEIN: Three and a half.

MR. LANDRY: Three and a half years. She
is an excellent reviewer as --

CHAI RVAN WALLI S: Excuse ne. Wre these

i ndependent cal cul ations, GE seens to regard these
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transi ents as being very close to a second order down
system It would seemthat you ought to be able to
devel op a sinple nmodel which would represent that.
And this would be very hel pful in convincing us that
the physics are being captured. |It's just a sinple
result, it ought to have a sinple explanation.

MR. LANDRY: Wy don't you wait, G aham
and |l et us get through the --

CHAI RVAN WALLI S: Rat her than usi ng TRACG
for everything.

MR. LANDRY: Jay has pulled out particular
nodel s and generated -- grades that particul ar nodel s
that | ook at specific points. So |let us get through
some of those explanations.

CHAI RVAN WALLI S:  You were tal king about
what you' ve done for i ndependent cal cul ati ons. There's
no bullet that says sinplified nodel which captures
t he physics, right?

MR. LANDRY: Not of the entire transient,
no.

As | was saying, Veronica Klein has been
with us for a few years now. And has been given the
| ead responsibility for this review.

During the past year or two years |'ve

been very heavily involved in the 55. 6A work and felt
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that it's tinme to start transferring know edge and
make sure that some of our younger staff nenbers cone
along and can take over in a lot of the Ilead
responsi bilities.

Veroni ca has done an excellent job with
| eading this review. She went out to San Jose and
lead an audit of GE. And she and Peter Yarsky went
dowmn to WImngton a tine with the CGE/ G- code
devel opers and code nodel ers studyi ng the way t he code
is used and the procedures for using the TRACG code.

Now Pet er Yarsky came to us in Septenber
after finishing his Ph.D at MT in reactor physics.
He's one of our reactor physics experts and has done
a lot of nodeling for his work today.

Jose March-Leuba is the world renowned Dr.
Mar ch- Leuba, world travel er also.

Jose, as you heard Bharat refer to this
norni ng, 25 years ago was one of the originators of
one of the thought on how to phase or regional
oscillations may occur. Jose has had a | ong hi story of
reviewing stability and is one of the |eading
authorities on stability analysis.

Jay Spore started this work with us when
he was at Los Al anpos National Laboratory. He has since

left LANL and is now wth Information System
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Laboratories. He is a nunerist and a code devel oper
and nodeler in his own right and has been the
responsi bl e person for reviewi ng the nunmerics in the
code.

As | said, we're each going to give sone
brief conclusions. Sone of the brief conclusions as
a lead in. |1 know | haven't given you any of the
basis for these, but we will give you the basis for
t hese concl usions as we nove al ong through the
present ati ons.

CHAI RVAN WALLIS:  Well, the first bullet,
| nmean TRACG can be wong and can give results. W
know t hat. How do you neasure its capability?

MR. LANDRY: And that we are going -- as
| said, that we are going to give out as we go t hrough
the presentations. I'msinply leading off with sone
statenents of concl usion

To give you an idea of where we're going
with this discussion this afternoon, first is that
TRACG is capable of calculating stability in the
ESBWR

CHAI RVAN WALLIS: Wwell, it's a G aham
Wl lis back of the envel op cal cul ation can cal cul ate
stability, too. But | don't say it's ruch good.

MR. LANDRY: W didn't consider the nodel
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cal cul ation --

CHAI RVAN WALLIS: | know, but you see what
|"mgetting at. And there has to be sone tests of
ability.

MR. LANDRY: Well, we're going to explain
some of this, Graham why we believe the code to be
capabl e.

MEMBER DENNI NG But when you say it's
capabl e you mean within the accuracy required for this
specific application?

MR. LANDRY: Yes, correct.

CHAI RMVAN  WALLIS: Wwell, with some
speci fications?

MR. LANDRY: Correct.

CHAI RMAN WALLI'S:  You have specifications
of what it has to be able to do?

MR. LANDRY: This will come out in our
di scussion. And this comes up further down the |ist of
t hese conclusions. That goes to the bottom that it's
not only the specification, it's the procedure that is
described. |It's not just the code that is reviewed.
It's the procedure in using the code al so t hat we have
stated as our conclusion that not only is the code
capabl e and acceptable, but that you nust use the

procedure that has been defined also. You can't go
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of f and use a different procedure for using the code
and our conclusion would still apply.

CHAI RVAN WALLI'S:  Now t hat neans noting
and all those boxes and everythi ng?

MR. LANDRY: We'Ill get into a |lot of these
di scussi ons.

CHAI RVAN WALLIS: Is that what you mean by
procedures?

MR. LANDRY: Yes.

W al so concluded that TRACG s stability
procedure can be applied to an ALO once a new st eady
state condition has been achieved.

CHAI RMAN WALLIS: Are you going to
conclude that TRACG gives results correct wthin
certain acceptable limts?

MR. LANDRY: That is within the
uncertainty which has been defined. An uncertainty
anal ysi s has been perforned and we will concl ude that
that is an appropriate uncertainty.

CHAI RVAN WALLIS: Well, again, it went
t hrough t he noti ons.

MR LANDRY: We'll nmake some nore
conclusions about this. You have to |ook at the
assessnment and we'll talk nore about the assessnent

cases and the conclusions inalittle bit. W have to
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get into closed sessions to go into that, G aham

CHAI RVAN WALLI S:  Ckay.

MR. LANDRY: And as Bharat has descri bed,
we are also going to nmake sone statenents regarding
TRACG s ability to predict the startup trajectory
stability for the first four startup phases.

And with that, 1'd like to turn the
presentation to Veronica Klein.

M5. KLEIN. H . My nane is Veronica Klein.
And as Ral ph nentioned, |I'ma nmenber of the Nuclear
Performance and Code Review Branch. And ny role in
this reviewwas | didthe overall coordination between
the review of our contractors and the staff. And so
today I'mgoing to give you just a brief overview of
wher e our review our was focused and perhaps a previ ew
of sone of the reviews that are to follow

Now as Ralph nentioned, the applicant
foll owed a CSAU approach and we reviewed -- sone of
the main areas in which we reviewed were the code
applicability, the PIRT, the assessnent, the bias and
the nodalization. In addition, we reviewed the
cal cul ation procedure, the xenon assunptions and
TRACG s capability of nodeling oscillations during
startup.

And as Ral ph has al so nmentioned, we had
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sone assi stance fromsone of our experts. Dr. March-
Leuba who is an expert in stability, he took the | ead
in reviewing the PIRT and al so the nodalization and
the startup. And he was al so just our resource for any
sort of ESBWR stability features in which we needed to
under st and.

And Jay Spore was our expert on numerics
and TRACG nodels. And he took the |l ead on review ng
t he code applicability and the assessnment and t he bi as
and uncertainty and made contributions to the review
of the PIRT. And he and Jose will be presenting thei
results follow ng the presentations of the NRC Staff.
And the Staff has reviewed the contractor's report on
this topical, and we have found it to be acceptabl e.

Now, there are several considerations in
which -- well, there are several itens in which we
found to be inportant for predicting stability in
ESBWR but were not part of the scope of this review
And the first four itens on this list we are
considering as inputs into the nodel, and they're al
handled in their own topical reports and wll be
reviewed separately. And these are the dynam c back
conductants input, the critical power correlations,
the cross section generations and the ESBWR fuel .

The next two bull ets were not submtted as
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part of this application and are consi dered out si de of
the scope and will be reviewed at a later tinme. And
that's stability during ATWS events and stability with
transi ent xenon conditi ons.

Now, our review of TRACG we tried to
expand upon the previous reviews that were perforned
in the past. And so for when we reviewed the code
applicability we tried to keep our focus on the nodel s
that were inportant for predicting stability, such as
void fraction. And we also reviewed in detail the
explicit integration schenme. And in our review of the
PIRT we only reviewed the phenonena which we
considered inportant for the prediction of stability
events.

And in the review of the assessnent of
TRACG we did look at the current assessnment base
whi ch has been nmentioned by CGE, that is in these
precedi ng docunents. And we have revi ewed that
i nformation, plus we've also reviewed the i nformation
whi ch was contained in the topical that had tests that
were specific or that were done nore specifically to
address ESBWR stability.

And we' ve al so reviewed in detail the bias
and uncertainty. GE has used a previously approved

statistical nethodol ogy which we have al so reviewed
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and have approved that in the past.

W approved their nodalization schenme and
in particular, GE uses a fine axial and radial
nodal i zati on schene for perform ng their cal cul ati ons.

The range of our application of this
review only covers steady state conditions. W al so
cover the range of of f normal steady state conditions,
and this has also nmentioned twice. Wiat this really
nmeans, but this is for the AOO condition that are just
steady state conditions which may seen duri ng an AQQO
And we also reviewed the applicability of TRACG for
startup.

I n support of this reviewwe had perforned
a nunber of cal culations. W have perfornmed audit of
GE calculations. W have visited the San Jose offices
and | ooked at their calculations, as well as visiting
the WIlmngton offices and |ooked at their
cal cul ational procedures in detail and have used TRACG
the sanme way in which GE does to get a better idea of
how t hey do their cal cul ati ons.

W' ve al so per f or med i ndependent
cal cul ations usi ng TRACG. W' ve perforned i ndependent
cal cul ation using LAPUR, which is a frequency domain
code. And we have performed i ndependent cal cul ations

of the void profile in the hot channel using TRACE,
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RELAP5 and an i ndependent drift flux nodel --

CHAI RMAN WALLIS: Now these are steady
state voids, they're not perturbed voids?

M5. KLEIN:  Yes.

ACTI NG CHAI R RANSOM  When you sai d st eady
state on the previous slide.

M5. KLEIN.  Yes.

ACTING CHAIR RANSOM Did that include
oscillations without a steady state, you know, for
stability?

M5. KLEIN:. |'msorry, what do you nean?

ACTI NG CHAI R RANSOM Wl |, you're saying
the range of application of steady state conditions.
But we're tal king about stability here.

M5. KLEIN. Basically what we're saying
is, and this has been repeated in the past, is that
there is some confusion when you tal k about
application of the methodology for a transient. And
all we're saying is that nethodol ogy itself does not
all ow for cal culating things as decayed rati os during
atransient. So what we are saying is that everything
that we have reviewed requires that GE have a steady
state condition and then perturb it. But what we're
saying is it has to be a steady state before there's

any perturbation, otherwise it was not coveredinthis
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t opi cal report.

ACTI NG CHAIR RANSOM But that is a
transient. You're saying the range of application
i ncl udes steady state but al so perturbations around
t he steady state?

M5. KLEIN. | guess basically it's just
that we're saying that we're not trying to evaluate
the decay ratios during the actual transient while
power, while flow, while things are actually changi ng.
That was just not part of the nmethodol ogy. The
net hodol ogy was just you have to perform a steady
state to begin with. And that's all that we're trying
to say, that that starting point, it has to be a
steady state in order for this nethodology to be
appl i cabl e.

MEMBER DENNI NG Is that a deficiency in

the analysis? | mean, | understand what you did. Have

you eval uated that and said that's okay, all we have
toreally do is |ook at these steady state or quasi-
steady state initiating conditions.

M5. KLEIN. Yes. Dr. March-Leuba has a
| ot of good slides on this where he tal ks about how it
enconpasses sone of the limting conditions that nmay
be seen. So if you can wait until his presentation,

| believe he'll be able toreally illustrate that for
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you.

CHAI RVAN WALLI'S:  Well, presunmably, if the
system were unstable, TRACG would be unable to
cal cul ate a steady state condition.

DR MARCH LEUBA: This is Jose March-
Leuba.

What we're going to say, and you are 100
percent correct, that you have to performtransient to
neasure the decay ratio with TRACG That's what the
procedure says.

Now, the decay ratio, and when it's ny
time I'Il give a little bit of the math behind it.
The decay ratio is a property of the core like its
nmass or its tenperature. It's a paraneter that exists
even if you don't run the transient.

TRACG chooses to run a transient wth
TRACG to cal cul ate that parameter or that property of
the core. kay. But it is a property of a steady
state condition of the core. The core or the steady
state operating condition has a decay rati o whether a
transient or -- inposed or not. The sane way it has
a mass --

CHAl RVAN WALLIS: Well, | think you're
right, but I think it's true that it's the core plus

t he downconer and the chimey and the circuit which
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has the decay ratio. It's not the core by itself.

DR MARCH LEUBA: | nean the whol e.

DR. BANERJEE: But the decay ratio assunes
a certain nodel first, doesn't it? | nean, it doesn't
have to be a decay ratio in the sense that --

DR MARCH LEUBA: You are 100 percent
correct. W have already -- we want to devel op on ny
slides and we want to go to the bl ackboard because |
hear there are so many m sconcepti ons about what we're
tal ki ng about .

There are nmany things that we can't
neasure. And it's not relevant and I'Il tell you why
if you're willing to wait another 20 m nutes.

CHAI RVAN WALLI'S: W have to wait until
it's your turn.

DR. MARCH- LEUBA:  Yes.

CHAI RVAN WALLI'S:  You're going to tell us
that there's a decay ratio no natter what the form of
t he signal ?

DR. MARCH- LEUBA:  Yes.

CHAI RVAN WALLI S:  Ckay.

M5. KLEIN. Ckay. That ends ny
presentation. Next is to Dr. Peter Yarsky of the NRC
Staff.

CHAI RVAN WALLI'S:  So your role in this was
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a manager, was it, or did you do cal cul ati ons?

M5. KLEIN. Pretty much. | assisted Pete
alittle bit when he did his calcs. And | went with
Jose when we went to GE and he taught ne a little
LAPUR. But | didn't do any nmmin cal cul ati ons.

CHAI RVAN WALLI'S: But you didn't say gee
wi z, | don't believe that. How about this and that and
show ne this

M5. KLEIN. Well, | nmean | read through
the topical. And there were things that, you know,
what | didn't know. And since |I'mnot an expert in a
| ot of the areas that were involved, that was why we
have the assistant. And so | would had to call up Jay
and say could you |l ook at this. And call up with Jose
and say could you | ook at this.

CHAI RVAN WALLI S:  \Whoever managed the SER
seens to have avoi ded asking a | ot of questions. And
maybe they got answered and they were thought to be
not inportant. It doesn't seemto be full of a |ot of
guestions being raised and answer ed.

MR. LANDRY: The Staff did ask a nunber of
guestions. W had a nunber of interactions with the
applicant. W did not provide a listing of all the
RAI's and all the responses in the SER, but yes we did

ask quite a few questions.
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DR. BANERJEE: W got all the RAIs and

responses, didn't we?

MR. LANDRY: Yes.

DR BANERJEE: | nean there were four of
t hese that were sent to us.

| had a related question. Wre there no
codes which could actually do a tine domain
i ntegration other than TRACG?

M5. KLEIN:. No. TRACE is currently still
bei ng devel oped for that capability. W don't expect
that it would be conpleted until 2008.

CHAI RVAN WALLIS: | thought TRACE was
based on TRACG to be able to do the sane thing.

M5. KLEIN: It is, but it doesn't have the
right numerical schenes in it to performthese types
of cal cul ati ons.

DR BANERJEE: So it can handl e a bl owdown
but it cannot handle a stability problenf

M5. KLEIN. It's nostly within the
nunmeri cs when we tal k about the inputs, explicit
integration schemes that has not been fully
i mpl enented in TRACE yet and it's not been tested. And
we hear runors that sone people do, but it's not been
fully benchmarked, it's not been tested. And Research

has told us that it won't be ready until 2008.
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DR. BANERJEE: For stability?

M5. KLEIN.  Yes.

DR BANERJEE: \WWhat about other codes |ike
RELAP and so forth?

MS. KLEIN: We don't know of a tine domain
code that has ever, other than TRACG that has
per f or med- -

DR MARCH LEUBA: W do know of other
codes. For exanple RAMONA code is used by -- it was
licensed to ADD and it is their primary stability
m ssion into analysis. And they've been using it for
6 years -- it's been licensed for 5 or 6 years
al r eady.

DR. BANERJEE: Is that a drift flux type
nodel ?

DR MARCH- LEUBA: RAMONA? Sone expert on
thermal - hydraulics will have to tell you that. It is
an i nternal nmonmentumequation so it doesn't followthe
speed of sound. That what | know. And that's why it's

abl e to nodel each and every one of the channel s which

is a really good advantage. | believe it's a five
equation nodel, but don't -- | don't know those
det ai | s.

So RAMONA is widely used in Europe. It's

used a lot in Sweden and Switzerland. Sone codes in
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t andem nmay have been used i n Japan for stability, too.
But I'"'mnot that famliar with those. So definitely
RAMONA i s |icensed by the NRCto be used for stability
equations since the year 2000.

DR BANERJEE: So could it have been used
or could not have been used?

DR MARCH LEUBA: RAMONA coul d have been
used, but it's a proprietary code that GE does not
have access to.

DR BANERJEE: No, but NRC does or does it
not ?

DR. MARCH LEUBA: Is the RAMONA 5- the ADD
version of RAMONA. It's not the public version of
RAMONA.  When you start tal king about RAMONA, there
are many versions. |t was the ADD RAMONA version t hat
was qualified, not the public version.

DESI GNATED OFFI Cl AL CARUSO  Coul d the NRC
version be used to evaluate the stability?

DR. MARCH LEUBA: Conceivably, but you
will have to benchmark it first. And honestly, if you
want to know what the decay ratio is, you really
should use a frequency domain code, that's what
t hey' re designed for. And they' re nuch cheaper, easier
to use and, frankly, nuch nore accurate.

The only problem and the reason why GE
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decided to TRACG for ESBWR was the concern with the

chi nmmey that the code that they have |icensed does not
have a chi mey and therefore -- and al so cannot handl e
the startup, cannot handle the -- the other
disabilities. So that was, in nmy opinion, that's the
reason why ESBWR decided to use TRACG It's a |ot
nore expensive. | can run a pool in about a mnute
and a half of CPU tine and it has 400 tines it has
full -- imagery and it's accurate.

M5. CUBBAGE: Al right. Dr. Peter --

CHAI RMVAN WALLI'S: So why can't TRACG do
something simlar?

DR MARCH- LEUBA: Sorry?

CHAI RVAN WALLI'S:  Why is so expensive and
conplicated to do a | ot of TRACG runs?

DR. MARCH LEUBA: [It's an expensive--

CHAI RVAN WALLIS: It's just a code.

DR. MARCH- LEUBA:  Yes.

DR. BANERJEE: Well, it's not paralyzed or
what is the problenf

DR MARCH LEUBA: CPU tine is not a
concern anynor e.

DR. BANERJEE: And it is a 1-D
cal cul ati on.

DR. MARCH- LEUBA: Yes. But -- it has to
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go in with a -- and it's all on the code -- on the
i nput devel opnent, evaluation and recomendation.
That's where your cost is. |It's not the CPUtine
anynor e.

CHAI RVAN WALLI'S: Did anybody do a sinple
thing with sinply an average channel and an average
chimmey and circulation |loop which you can run in
about two seconds?

DR. MARCH LEUBA: Things like that have
been done.

CHAI RMVAN WALLIS: To explore it, to
expl ore what happens when you change things?

DR. MARCH LEUBA: You can Googl e Jose --

CHAI RVAN WALLI'S: | think that would be
very hel pful

DR. MARCH LEUBA: Jose's five equation

nodel, you can do a Google search, and you'll find
lots of hits. | mean, | develop it 20 years ago and
people still use it. The problemis accuracy.

MEMBER DENNI NG On the frequency domain
codes, how do they treat the core the thermal-
hydraulics in detail? | mean, are you just saying
that you don't have to treat those in the detail the
TRACG does?

DR. MARCH LEUBA: No, you do.
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MEMBER DENNI NG You do?

DR. MARCH LEUBA: Yes. Only the solution
is in the -- instead of having to step through the
time. So you have --

MEMBER DENNI NG  You have the sane | evel

of detail, a description of the neutronics in the--
DR. MARCH- LEUBA:  Consi der abl y.
Consi derably you can doit. In the particular case of

t he LAPUR code, which is the one that the Staff uses
because it is the one that we own, it's not. It
doesn't have that nuch detail. It was devel oped in the
|ate 1970s and it was devel oped by a graduate student
for $40, 000.

It's a slip nodel on kinetics, so it does
have some linmtations. All the code you see is 1-d
kinetics and it has better thernal-hydraulics. That
Staff that Areva uses is an excellent code and it has
all the detail you would ever want.

There are sonme frequency domain codes,
i ncl udi ng LAPUR, that have been upgraded to 3-V.
There is a LAPUR versi on 6 whi ch has been devel oped in
Spain which has built the 3-D capability neutronics.

MEMBER DENNI NG  And sonebody is going to
explain to us why one has to use the explicit version

of this analysis rather thaninplicit eventhoughit's
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solution of the sane equation?

DR MARCH LEUBA: Yes. That's the first
thing | want to do on the bl ackboard.

DR. BANERJEE: But now when you say a
frequency domain code with thermal-hydraulics, the
behavi or will depend on the thermal - hydraul i cs nodel ,
right?

DR, MARCH- LEUBA: Correct.

DR. BANERJEE: So if you have a six
equation nodel of the type that TRACG has wth
whatever the interfacial friction or whatever,
basically you're linearizing that systemin sone way.

DR MARCH- LEUBA: Correct.

DR. BANERJEE: And that's all that you're
doing in a frequency domain code. So if you have the
same nodel s as TRACG and you did a linearized anal ysi s
of this, would you get the sane answer as TRACG gets?

DR MARCH LEUBA: You should if TRACG is
usi ng the di splaced i nterfacial nethod correctly. The
frequency donmmin analysis will give you the correct
decay rati o because it's integrated analytically and
there is no nunerical diffusion.

DR BANERJEE: Based on a l|inearized-

DR. MARCH LEUBA: Decay ratios are |inear

par anet er .
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DR. BANERJEE: VYes. So if it was finite

anplitude oscillation, you would not capture that
correctly, right?

DR. MARCH LEUBA: The decay ratio is a
characteristic of the reactor that exists even if
there are no oscillations.

DR. BANERJEE: Sure.

DR. MARCH LEUBA: And it's defined only
for oscillations of 10 to the minus 5 in the |inear
region. So therefore, the decay ratio is a |linear
par anet er .

DR. BANERJEE: Yes. So if you'd start with
the linearized thermal -hydraulics nodel --

DR. MARCH- LEUBA:  Yes.

DR. BANERJEE: -- you'd start with the
l'i neari zed neutroni cs nodel ?

DR. MARCH- LEUBA:  Yes.

DR. BANERJEE: And you'd look at this
what ever the hell you get.

DR. MARCH LEUBA: Wite down the equations
and invert the nethods.

DR. BANERJEE: Yes. So that's all you do?

DR, MARCH- LEUBA: Correct.

DR. BANERJEE: Right. But it doesn't tell

you anything about finite anplitude perturbations?
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DR MARCH LEUBA: No. No. And that's the

beauty of the time domai n codes. You use tine domain
codes whenever you want to see what happens when the
decay rati o goes over one. The nonent the decay ratio
is greater than one, the oscillations start to go.
Frequency domain code doesn't tell you absolutely
not hi ng about how t hose are going to grow, are they
going to be ten percent, 1,000 percent, 10,000

per cent .

DR. BANERJEE: Yes, but | want to give
anal ogy which nmay not work here but it has sone
nmeaning. |If you | ook at pipe flow --

DR. MARCH- LEUBA:  Yes.

DR. BANERJEE: ~-- if you give it
infinitesiml perturbations, it will stay stable until
t he 100, 000 Reynol ds nunber. On the other hand if you
give it a finite anplitude perturbation, it'lIl go
unstable at 2,000. So the stability of pipe flow,
however, is not determ ned by these little frequency
dormai n things of the Navier-Stokes equation. |f you
do hydrodynanic stability anal ysis you get nothi ng of
usef ul ness.

DR. MARCH- LEUBA:  Yes.

DR. BANERJEE: So why do we expect that to

work for reactors?
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DR. MARCH- LEUBA: Because it has benchmark

over the last 50 years of experience. If you do a
search, you wll hear the termsubcritical Hopf

bi furcation. That's what you're tal king about is when
you can rmake a linearly stable reactor go unstabl e by
having a | arge enough perturbation. And there are
some publications by -

CHAI RVAN WALLIS: W tal ked about that
t hi s norni ng.

DR. MARCH LEUBA: Yes. Basically what
you're doing is if you perturb the power sufficiently
enough so you nmake it unstable, then it's unstable.
Ckay. So if you put a perturbation that is |arge
enough, you will make anything unstable. But you
require a very, very large perturbation

W use decay ratios of .02. It's not
because we're noisy, it's not because it is the final
goal. We want to know how nuch margin this piece that
they' re proposing to build has to stability. And the
decay ratio is a nice figure of nerit that tells you
you have decay ratio of .02, you have |ots of nargin.
You have a decay ratio .08, you don't. And you have
to worry. W use decay ratio of .02. | nean, you
have to keep that in m nd.

MR. LANDRY: At this point, we're going to
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go to cl osed session.

M. Chai r man, t he rest of t he
presentations are going to be cl osed.

ACTING CHAIR RANSOM Now is this
presentation cl osed?

MR. LANDRY: This presentation is closed.

ACTI NG CHAI R RANSOM  Ckay. W'll go into
cl osed session then.

(Wher eupon, the proceedings went into

Cl osed Session.)
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ACTI NG CHAI RVAN RANSOM We're in open

sessi on then.

MR. LANDRY: Well, | had prepared a nunber
of slides which you have in the handouts which restate
all of the conclusions that we've arrived at for each
of the presentations. Rather than go through that
whol e |ist again, which we tal ked about consi derably
as we've been going through the presentations, 1'd
like to cone point and state at this tinme where the
Staff would like to go next.

W would propose to provide to the
Comm ttee as soon as possible, which nmeans that 1'I
probably try to burn a CDfor you tonorrow, with three
docurnents. The TRACGqualificationreport fromJanuary
of 2000. The TRACG qualification for SBWR report from
August of 2002. And the TRACG qualification for
ESBWR report from August of 2002.

CHAI RVAN WALLI'S: How | ong are these?

MR. LANDRY: Pardon ne?

CHAI RMAN WALLIS: How |l ong are these
docunent s?

MR. LANDRY: | don't know how many pages
off the top of ny head. But they're several binders.

CHAI RMAN WALLI'S: So they're substanti al

docunent s?
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VR LANDRY: Yes. These are the

docunent s- -

CHAI RVAN WALLIS:  And we have a lot to do
next week. W can't do anything on this, it seenms to
nme. And you're asking us to review these before we
neet next in the February neeting?

MR. LANDRY: No. Qur proposal is to get
t hese docunents to you which will contain within them
t he conparisons with the CRIEPI, SIRIUS information so
that you will have that information at hand before we
nmeet agai n.

CHAI RVAN WALLIS: Are you tal king about
the February nmeeting or the full Commttee?

MR. LANDRY: W haven't said anything
about the next neeting yet.

CHAI RVAN WALLIS:  No, but we are neeting.
W have two hours scheduled in February to discuss
this in full Commttee neeting. For sone reason
soneone has decided that this can all be done in a
coupl e of weeks and we'll be ready to wite a letter
sayi ng everything' s fine.

M5. CUBBAGE: G ahan?

CHAI RVMAN WALLIS: And | think that's a
m st ake.

M5. CUBBAGE: G aham this is Any Cubbage.
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CHAI RVAN WALLI S:  Yes.

M5. CUBBAGE: Actually, | just found out
this norning that we were schedul ed for February.

CHAl RMAN WALLI'S: You didn't know t hat?

MS. CUBBAGE: | did not know that. W had

been bunped to March and | was infornmed this norning
that we were on the schedule for February. So if
everyone's in agreenment, we don't have any probl em
with going to the March neeting. But as | understand
fromRalph telling ne that they may not have roomfor
us.

MR. LANDRY: |It's going to be a problem

going to March

CHAl RMAN WALLIS: WwWell, | think we need to

spend sone tine discussing this. Because if you go to
t he February neeting, you'll probably get a letter or
at least you'll get conments fromne sayi ng we need to
see nore before we can really say this is okay.

M5. CUBBAGE: kay. Well, some of the
i nformati on we think you need to see would be in this
gual i fication reports.

CHAI RVAN WALLIS:  But we woul dn't have
tinme to read it.

M5. CUBBAGE: No, | understand. And

that's why we're suggesting -- | agree with you that
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February is aggressive. So we'll have to work with
ralph if we can get back on the schedule at a | ater
tinme.

You want to continue, Ral ph.

CHAl RVAN WALLI'S:  But we're in théederal
Regi ster for 2 hours of your presentation on --

VB. CUBBAGE: Ckay. Well, it's
unfortunate that no one told ne that.

MR. LANDRY: Right. In NRR we've been
operating under the instruction that we've been given
for the schedul e.

CHAl RMAN WALLI'S: It seens to ne strange.
Usual I y you guys are pressing us to do things quicker.

MR. LANDRY: And we had pl anned on being
here in February. But we were told through the
scheduling process that we had been bunped from
February to March. So that's been the target date
t hat we' ve been shooting for. And our proposal is get
t hese three docunents to you as soon as possi bl e.

W will also be revising the SER to
i ncl ude further description which Jose has presented.
Somet hi ng al ong the |ines of what Jose has presented
today. And we will also be getting from Genera
Electric additional calculations of |ooking at

nodal i zation in the chimey. Wen we get that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

393

addi ti onal denmonstration of the effect of nodalization
in the chimey and the description of stability from
Jose, and you wll have the docunents on SIRIUS,
CRI EPI conpari son --

CHAI RMAN WALLIS: So the logical thing
woul d be to have anot her Subcomm ttee at which we go
through all this stuff, which is now going to answer
some of the questions we had today. And then at the
end of that we agree that the case has been properly
made, then we say we go to the full Commttee, which
we woul d be a process which | would think woul d take,
you know, several nonths. It's not something you do
tomorrow. And this is a very inportant issue for a
very inportant new reactor design. It's sone new
features we haven't seen before. | don't think you
just brush it off in a couple of weeks.

MR. LANDRY: No, we weren't trying to
brush it off in a couple of weeks.

CHAI RVAN WALLIS: Well, you're asking us
to make a decision by -- well, it appears that we're
bei ng asked.

M5. CUBBAGE: No, we're not.

MR. LANDRY: We're not.

CHAI RVAN WALLIS: It woul d appear from our

schedul e that we're being asked to make a deci si on.
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MR.  LANDRY: Right. And what we're

proposing is to update the SER appropriately and get
that to you quickly so that you --

CHAl RVAN WALLIS: So that's nore of this
evi dence you' ve been asking for?

MR. LANDRY: So that you can have it to
| ook over and we can prepare for our March neeting.

CHAl RVAN WALLIS: Don't we need anot her
Commttee nmeeting to look at this.

MR. LANDRY: |If we can be put into the
March schedule. It is the feeling of the Staff that
there is sufficient information that if we suppl enent
it with a nodalization study on the effect of the
chi mmey and further description of the stability, that
this is not a major perturbationin the information at
hand, and that we should be able to go forward.

MEMBER DENNI NG  Ral ph, can we change it
from February or are we | ocked into February neeting
anyway ?

DESI GNATED OFFI Cl AL CARUSO W don't have
to go in February, but March is very full. W noved
a bunch of things out of March into February because
March was undoabl e for the Conmittee.

CHAl RMAN WALLIS: So let's nove it to

April .
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DESI GNATED OFFI CI AL CARUSO. It m ght be

possible to nmove it into April.

MEMBER KRESS: Can we make a four day
neeting in March?

DESI GNATED OFFI Cl AL CARUSO | don't know.
| have to check. | don't control that. | don't know.

MEMBER KRESS: It's the sane week of the
regul atory information conferences.

DESI GNATED OFFI Cl AL CARUSO. I n March?

MEMBER KRESS: That sane week.

DR. BANERJEE: Ral ph, there's a
Subconmmittee neeting in February, right, 14th to 16t h?

DESI GNATED OFFI Cl AL CARUSO.  Yes, to talk
-- and it mght be possible to add on to that. That's
a possibility.

DR. BANERJEE: Yes.

DESI GNATED OFFI Cl AL CARUSO  But that's
going to be all about your favorite topic, chenica
effects and --

CHAl RVAN WALLI'S: Wl |, that's another one
we're westling with, yes.

DESI GNATED OFFI Cl AL CARUSO.  Ri ght.

CHAI RVAN WALLIS: And | understand the
23rd/ 24t h ESBWRs has noved.

M5. CUBBAGE: That's right.
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CHAI RVAN WALLI'S: So we can worry about

this part of ESBWR perhaps in February?

DESI GNATED OFFI Cl AL CARUSG:  23rd/ 24t h of
February?

M5. CUBBAGE: W were scheduled to go to
t he PRA Subcommittee. That has been postponed.

CHAI RVAN WALLIS: Right. SO we have nore
time free than they have.

DESI GNATED OFFI Cl AL CARUSO. On, okay.

DR. BANERJEE: If you could add it to the
debris thing, it would nake sone sense.

CHAI RVAN WALLI'S:  That woul d make sense.

DR. BANERJEE: Because we're going to be
here for that. Save a trip.

CHAI RVAN WALLIS:  And then we'd actually
go to the full Comrittee in March

DESI GNATED OFFI CI AL CARUSO 14t h, 15th
and 16th. Let ne go off and check about March, the
avai lability with the full Conmttee --

CHAI RVAN WALLIS: Well, Samis not going
to be happy.

DESI GNATED OFFI CI AL CARUSO | know. |
know.

MEMBER DENNI NG But | think we do agree

we need anot her Subcommittee neeting before we go to
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the full Conmttee?

CHAI RVAN WALLI'S: That's ny inpression is
we need a Subconmittee neeting.

DESI GNATED OFFI Cl AL CARUSO. kay.

CHAI RVAN WALLI'S: There's too many | oose
ends.

And | thought that the whol e process of
operation at this ACRS was t hat subcommittees revi ewed
material. Wen there was general agreenent that the
subconm ttee had seen enough, that the stuff was
mat ure enough, then it went to the full Commttee.
You couldn't just sort of schedule it's going to the
full Conmittee wthout having any idea how the
Subcommittee is going to respond to what they see.

MEMBER DENNI NG But | think we do agree
with the items that you identified as those things
that we'd |ike see nore of. | think that, you know,
it's clear we have heard what peopl e have been sayi ng
here. So | think that you're going off in the right
direction as far as additional information provided.
Don't you agree?

CHAl RVAN WALLIS:  Yes. And what we heard
from Jose | thought was very val uabl e today. But we
didn't know it until we canme here today. W need to

have it, perhaps, in a nore organized fashion.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

398
MS. CUBBAGE: On behalf of the staff |

just want to nake sure there's clarity on what you're
expecting at this next Subcommttee neeting. You' ve
al ready heard additional information fromJose today.
So | don't expect that you'd want to hear that again.

W're going to provide you with these
gqualification reports. Are you asking plus --

CHAI RVMAN WALLI'S:  Well, we asked all these
guestions about while -- you know, you've got this one
plotted decay ratio of the power. And you've got a
decay ration in sonme way. There's no indication of
what the voids are doing in various parts of the
systemor how the pressure drop and the inertia terns
are bal anced around the |oop, how inportant are the
ternms com ng fromthe core and com ng fromthe chi mey
and all that which would indicate why it is that the
core is nore inportant than the chimey. Those are the
sorts of things I1'd like to hear so that we get a
proper perspective that shows that you understand
what's goi ng on. Not just one curve we're supposed to
bel i eve.

M5. CUBBAGE: (Ckay. So, obviously, this
is the technical issues that the reviewers address --

CHAI RMAN WALLIS: It's a nmmjor issue.

MS. CUBBAGE: But woul d the cal cul ati on
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with a finer nodalization in the chi mey address the
i ssue of the role of the chi mey?

CHAI RVAN WALLIS:  Well, you' ve got to show
what the voids are doing in the chimey and how the
pressure drop conponents around the | oop contribute to
t he dynam cs of what's happeni ng.

M5. CUBBAGE: Ckay. I'mjust trying to
avoi d us com ng back and then that not satisfying --

CHAI RVAN WALLIS: Well maybe we need to
make a list of some of the things we're hoping to see.
And | just wonder if you can do that in a short tine.

DR. BANERJEE: Sorry. | was just going to
say that it would be very useful to see conpari sons of
t he code agai nst dat a.

CHAl RVAN WALLI S:  Yes.

DR. BANERJEE: And not just for decay
rati o and frequency, but actual predictions fromthe
code conpared with data on things |ike pressure, void
fraction, flow rates; whatever available. So these
were oscillating, how well are those oscillations
actually being predicted by the code. Not just the
decay ratio and a table and a frequency and a table.

M5. CUBBAGE: kay. GE, does the
qgualification report have that |evel of detail?

DR. BANERJEE: Well, if it doesn't, then

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

400

t hey must have that data.

CHAI RVAN WALLI S:  Somewher e.

DR BANERJEE: Somewhere. That's what we
would like to see.

MR. SHI RALKAR: It does in sone cases.
What ever is available was in that. And for the pre-
EPRI, for exanple, there's conparisons of void and
observations and so on.

DR. BANERJEE: Right.

MR SHI RALKAR: For LaSalle there's
conpari sons of flow and power oscillations. And for
other plants as well. But not in, say, obviously in
the plant data | won't have detail |ike what action
and |like that.

DR. BANERJEE: Right. But he put a void
propagati on vel ocity down for Forsmark and Lei bst adt.
This was presumably cross correl ati ons bet ween NPRVs
or sonething. Could you get that what propagation
vel ocity and frequency or whatever.

MR. SH RALKAR: W didn't measure any
propagation velocity.

DR. BANERJEE: Was it just frequency then
or --

MR. SHI RALKAR: | think it was frequency.

DR. BANERJEE: All right. And that was
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just oscillations in the NPRMs.

MR. SHI RALKAR  Yes. Typically the
rel ati onship between the propagation time and the
period of oscillation. | think that's probably what it
will show

CHAI RVAN WALLI S:  You see now we have this
argurment about how -- that the voids here are out of
phase with the flow rates through the orifice and so
on. Wy don't you showit. Show the TRACG
predictions of the flowrates through the orifice and
t he voids and showthat thereis. And if there isn't,
t hen you' ve made a statenent that is not validated by
t he TRACG

DR BANERJEE: Yes. To answer your
guestion, it would be nice to actually see the
experinmental traces of certain quantities versus the
predi cted traces of that. Not just a nunmber but to see
in fact are they | ooking sonewhat simlar? Are they
just shifted? |Is the frequency w der. You know, so to
get a real feel for what's going on. Because you
can't get that from a couple of nunbers on a table.
And the judgnent as to whether to it's actually doing
a good job or not is a feel for how these agree with
each other. It's not just |ooking at two nunbers at

a table and then putting an uncertainty band on it.
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CHAl RMAN WALLI S: | mean if | were

consulting an i ndustry on something |i ke this for why
some manufacturing process producing sausages 1is
produci ng sausages with the wong wave | ength and t he
wrong anplitude or so, | would want to do this. And
this is nuclear safety. So | expect at |east that
guality of detail.

DR. BANERJEE: Plus, Jose is docunenting
your nodel, right? So we know you equations you' ve
solved. And what is the matrix you inverted and al
t hose things.

DR. MARCH LEUBA: This is fully
r ecommended.

DR. BANERJEE: Yes.

ACTI NG CHAI RMAN RANSOM It woul d be
interesting to interpret those result that show the
separation between effects in the chimmey fromthe
core. And | think you probably can do that.

DR.  MARCH LEUBA: Yes. |'m al ready
t hi nking of howto do it.

DR. BANERJEE: So if you wote a paper for
t he EPS Sci ence and Engi neering and | have to review
it, think of it that way.

CHAI RVAN WALLIS: Maybe he will.

DR. BANERJEE: Yes.
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DESI GNATED OFFI CI AL CARUSO. | f you think

of anything else that you would |i ke to provide, have
t hem provi de, send ne an ermail and I'l| pass it al ong
to the Staff.

M5. CUBBAGE: Ckay. And then, Ral ph,
you'll get with us on schedul e.

CHAI RVAN WALLIS: I'ma bit surprised that
we have to ask them specifically and explicitly for
all this stuff. And | would think a professional
trying to present stuff to another professional to
convi nce hi mthat he knew what he was doi ng woul d know
some of the |level of detail that was appropriate.

ACTI NG CHAI RVAN RANSOM | think that
pretty well summarizes it. So maybe we can nove on
to the next topic.

Sonmetimes | think they're afraid data.

DR. BANERJEE: But actually every tine
t hey could have shown us data, we have gone over it
actually in less tine.

ACTI NG CHAI RVAN RANSOM Wl | even in the
code cal cul ati ons, always paraneters are there. It's
very easy to generate this information

CHAI RMAN WALLI'S: And if you show t hat
you' ve been as curious as we have been curi ous.

(Wher eupon, at 4:59 p.m off the record
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until 5:01 p.m for the evening session.)
CHAI RMAN WALLIS: This is a progress

report, Rich? This isn't a finished product?

DESI GNATED OFFI CI AL CARUSO.  1'I1l give it
to you.

MR. TSCHI LTZ: Good afternoon. My nane is
M ke Tschiltz. [|I'mthe Deputy Director of Risk

Assessnent in NRR. W're here today to discuss our
plans to revise Regulatory GQuide 1.82. The planned
revisions relate to the topic of net positive suction
head for the ECCS in contai nment heat renoval punps.

W have previously di scussed revi si ng Reg.
GQuide 1.82 Revision 3 with the Thernal-Hydraulics
Phenonmena Subconmittee on July 10, 2005 and with the
full Commttee on Septenber 8, 2005.

Dr. Sharon, the Associate Director for
Engi neeri ng and Safety Systemin NRR has di scussed our
pl ans our rationale for risk-informng that positive
suction head regulatory guidance with the ACRS on
Oct ober 7, 2005.

The ACRS provided feedback in a letter,
dat ed Septenmber 20. 2005. The letter recommended t hat
the proposed Revision 4 of Reg. Guide 1.82 not be
i ssued for public conment and should be revised to

improve clarity and reflect other recomendations in
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the letter.

ACRS al so provi ded feedback on the topic
of credit in containnent accident pressure for that
positive suction head in January 4, 2006 |l etter on the
Ver nont Yankee extended power uprate request.

Today we'll share some our prelimnary
t houghts on the changes to address the issues you've
raised in past discussions on the topic and our
proposed schedul e.

| will also note that a representative
fromGEis here to discuss their plans with respect to
this subject.

" mvery thankful for the I evel of effort
that the ACRS has devoted to obtaining an in depth
under st andi ng of the anal ysis and revi ews perforned by
licensees and the Staff in contenplating allow ng the
credit for containment over pressure for ECCS and
cont ai nment heat renoval punp net positive suction
head. | understand that the ACRS faces a significant
chal I enge in capturing and comruni cating its concerns
tothe Staff in a manner that allows the Staff to nake
its determination on a safety basis. And by that |
nmean presenting concerns to the Staff in a nanner that
allows the Staff to focus on plant paranmeters of

particular concern rather than plant design or
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subj ective terns that are subject to interpretation

Wth that, | will turn it over to Rich
Lobel .

MR. LOBEL: Do |I change the slides for
t hi s.

MR STUTZKE: Yes.

MR. LOBEL: Up arrow and down arrow?
Ckay.

Good afternoon. My nanme is Richard Lobel.
|"'ma senior reactor systens engi neer in the Ofice of
Nucl ear Reactor Regul ation, NRR  Seated al so at the
table is Marty Stutzke who is a senior reliability and
risk analyst, also in NRR

kay. As M. Tschiltz said, we're here
today to discuss our prelimnary plans to revise Reg.
Quide 1.82 Revision 3, which we'll consider feedback
from ACRS and NRR managenment. And we're really here
to get your comments and try to incorporate your
gui dance into what we're planning to do.

| realize we're not going to give you a
| ot of detail today, but we'll be back again with the
details. And we can have nore discussion then. But
we're trying to give you an i dea of where we are right
now.

The Sept enber 20t h ACRS | ett er recomended
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that |icensees should denonstrate that there's no
practi cal alternative to «crediting containnment
acci dent pressure and that credit should be granted
only for robust containnments for which there is a
positive neans for indication of containnent integrity
inerting or subatnospheric. And at that the tine
interval should be Ilimted to a few hours.

The January 6, 2005 ACRS | etter on Ver nont
Yankee EPU al so cont ai ned sone reconmendati ons on this
topic, especially on the devel opnment of a statistical
approach that would quantify the uncertainty. And
we're going to talk about that inalittle nore detail
t oday.

kay. Related docunents. W've talked
about this before. That there are sone docunents that
reference Reg. Guide 1.82 or are connected with it.

Reg. Guide 1.1 will be revised since it's
the licensing basis for some licensees. It'll be
revised to just reference Reg. Guide 1.82 for any
future work.

Standard Review Plan Section 6.2.2 is
contai nment heat renobval, and it has the SRP
di scussions of NPSH. And it will be revised also to
reference the Reg. Guide. And likewi se, with the NRR

Revi ew St andard for Extended Power Uprates.
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This is just the list of sone of the
current applications that deal, anong other things,
wi th contai nment overpressure. W've talked to you
bef ore about Vernont Yankee extended power wuprate,
Browns Ferry, Units 2 and 3 al ready credit sone anount
of contai nnent overpressure. And Unit 1 is requesting
a |like amount. Beaver Valley 1 has severa
applications in house right now that are being
reviewed. Beaver Valley 1 and 2 are converting from
subat nospheric contai nnents to | arge dry contai nnents
and they're al so requesting an extended power uprate
concurrently. And Beaver Valley 1 currently and after
t he contai nment conversion in the EPUw Il also wl
need credit for containment accident pressure for
NPSH. Unit 2 will not, and that's due nostly to a
difference in design between the two units. | guess
the licensee | earned sonething fromuUnit 1 when they

designed Unit 2.

ACTI NG CHAI RMAN RANSOM | guess in the
revision Vernont Yankee EPU will now fall within the
Reg. Cuide?

MR LOBEL: Yes. Yes. |I'll talk about

that a little bit nore.
ACTI NG CHAI RVAN RANSOM  So it's precedent

setting, | guess, in sone ways, isn't it.
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MR. LOBEL: It was precedent setting in
several ways. It was precedent setting certainly for
t he amount of attention it got and the detail to this
subject. W spent a lot of time and the licensee did
a lot of work trying to denonstrate the amount of
conservatismthat was in the calculation that we
hadn't really appreciated before. And | think that
lead to the idea of doing the statistical approach to
get out of, I'Il it a box. To get out of a situation
that we got in artificially. A plant didn't really
need the overpressure, but their calculations were
conservative enough that they ended up in that
situation.

CHAI RVAN WALLIS: | think we all have egg
on our faces a bit because the previous EPUs, neither
the Staff nor the ACRS paid nmuch attention to. And
the public cane up and the state of Vernont came up
and started asking these questions, and that's what
stinulated all this hard work that you've just been
tal king about. It wasn't sonething that happened as a
result of the Staff or the ACRS saying we got to | ook
at this. It's alittle bit surprising.

MR LOBEL: In alittle defense of the
Staff, you're correct. But in a little defense of the

Staff, what we focused on was the analysis that it was
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a conservative analysis, but we really didn't
appreciate -- we didn't go into detail about the
amount of conservatism And Vernont Yankee raised the
guestion of why are we in this situation. And we
tried to elicit sonme information from the |icensee,
and we got quite a bit that quantified the degree of
conservatism W had not done that before.

DR. BANERJEE: Well, the one area they
want is was the degree blockage. It was very
nonconservati ve.

MR LOBEL: Well, no. | don't know that --

DR. BANERJEE: They used a conpletely
wrong approach vel ocity.

CHAl RVAN  WALLIS: Wwell, they were
conservative in sone ways and not in others.

DR. BANERJEE: Yes.

CHAI RVAN WALLI'S:  And they used nore crude
or nore nud or sonething than they actually had, but
t hen they used the wong --

MR LOBEL: Yes.

CHAl RVAN WALLIS: So it was a bit hard to
tell whether they were conservative or not.

DR. BANERJEE: And they ignored the paint
chips as well.

CHAI RVAN WALLI S:  Yes.
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ACTING CHAIRVMAN RANSOM WII the

revi si ons address sone of the added comments that were
in that letter that ACRS wote on Vernont Yankee?

MR LOBEL: The revision will address sone
and we'll certainly address themall with you when we
present the Reg. Cuide.

ACTI NG CHAI RVAN RANSOM  But | nean in
terms of the method that would be required in the
future.

MR LOBEL: Well, that's sonething we
still need to talk about and it would be good to get
your feedback. But normally reg. guides aren't to the
| evel of a recipe where they specify first you do
this, and then you do this and then you do this. As
it's witten now, it tells licensees and the Staff
here are the things to consider. Here are all the
wat er sources that you shoul d consider. Here's all the
things that can effect the blockage and the drop in
head across the screens, and here's the things to
consider in calculating the pressure. But it doesn't
put it altogether in a recipe of just howto do the
cal cul ati on.

CHAI RMVAN WALLIS: It was actually that
Reg. Guide 1.82 is one of the guides that goes the

furthest in the direction of not giving rmuch help
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about how to do it.

MR LOBEL: Well, we're going to try to do

more of that and --

CHAl RMAN WALLIS: What's this overall ? Do

you think that by putting in these conservatisms or
putting in these uncertainty estinmates that you can
nove nore to satisfy what the ACRS was asking for
which was only a little bit of overpressure for a
short period of time? Are you going to ask themto
show t hat, you know, al though with a very conservative
anal ysi s you're goi ng to say you need overpressure for
three days? In fact, if vyou actually do the
uncertainty analysis, the probability of needing it
for nore than two hours is very low. Isn't that the
kind of thing you're looking for? So that this
busi ness of being so conservative as it |ooks as if
you need a |lot of overpressure for three days, and
that absurdity is going to go away and you' re going to
say well realistically wth uncertainty the
probability of needing this overpressure is really
very small and it's only for a very short tine. Isn't
that the way you're aimng to go?

MR. LOBEL: Well, that would be the goa
of the statistical approach that we'll try.

CHAl RVAN WALLIS: And then you'll cone
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cl oser to what the ACRS was aski ng for which was, you
know, small anounts for a short period of tine and so
on.

DR. BANERJEE: Sort of |ike a best
estimate with uncertainties.

VR. LOBEL: That approach -- the
representative from GE here is going to talk about
some and |'mgoing to say sone nore about that. But
t hat woul d be, hopefully, the approach that woul d get
some plants out of denonstrating that they need
over pressure because of too much conservatism And
t hat approach would be able to define the degree of
conservatism Not for all variables. It would follow,
hopefully, pretty close to the guidance that's in the
best estimate LOCA reg. guide in terns of recogni zing
that not every variable can be treated as a best
estimated with an uncertainty. There were sone things
wher e t he boundi ng approach still has to be used. But
t hen you woul d have to follow the gui dance of that
reg. guide which says the conservatismcan't mask
phenonena and it can't |lead to unreasonable results.

So, yes, sone of that will be put into the

reg. guide. W'Il try to define the statistical
approach some nore. And I'Il talk about that alittle
bit nore.
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DR. BANERJEE: So | suppose in Vernont
Yankee the issue really was that you have to have a
single failure as well as sonething like RHR train
knocked out, as well as containnent failure. So you
woul dn't need the overpressure unl ess you had one RHR
train out of action. So a single --

MR LOBEL: Well, that was the concl usion
for Vernont Yankee. Let me just say that not every
reactor out there is going to be able to do what
Vermont Yankee did and say it's all on the fault of
conservatism and if | just didn't have so nmnuch
conservatism | woul dn't need overpressure. There are
some licensees that are telling us that even
realistically they need sone credit because of the
design of the plant, because of the way the plant is
 ai d out.

So like | was trying to say when we were
tal ki ng about Vernont Yankee to keep that discussion
just in terns of Vernont Yankee and don't generalize
it too nmuch, because these other cases won't be
exactly the same and we're going to have to cone to
you for sone of those cases, too, and discuss those.

CHAI RVAN WALLI' S: Now when you have these
probabilistic statistical nethods, presumably they

ought to go into a realistic type PRA. And the
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problem | see with a PRAis PRA as it's constructed
today doesn't really contain these phenonena in it.
So you have to sonmehow do sonething very artificial to
do a risk-informed type of --

MR LOBEL: Which is what Vernont Yankee
did and what --

CHAI RVAN WALLIS: Whereas really if you
have statistical measures of the probability of ever
needi ng this and t he success of NPS -- havi ng NPSH and
so on, that could perhaps go right into a PRAitself.
And then it mght show that the risk contribution is
very small. And it's only a small fraction of the
total risk.

MR LOBEL: Well, | think what we did with
Ver mont Yankee was we artificially biased the PRAs to
show that there was little effect --

CHAI RVAN WALLIS: But that gave a risk
whi ch was bi gger than the total risk of the plant. It
doesn't nmake any sense.

MR LOBEL: If we adjust -- done a
realistic calculation, it never would have showed up
as a consi deration.

CHAI RVAN WALLI'S: | understand what you
did there. But it would be nice to have that PRA

itself make use of this better thermal-hydraulic
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analysis that you're going to put into your
statistics. Rather than taking sone extrene boundi ng
val ue of sonet hing.

DR. BANERJEE: Wiich plants are likely to
need this credit even with a best estimate uncertainty
sort of --

MR. LOBEL: | believe Beaver Valley 1 wll
still need the credit because of the relationship of
the sunp to the location of the punp. Even with
realistic calculation |'ve been told that they'll
still need sone credit for that.

And the reason is that it goes to the
basis design of the plant. A subatnospheric
contai nment was designed, you know, it has the
criterion that after a LOCA they have to be back to
subat nospheric conditions in an hour. So what they do
is they design spray systens that put a | ot of water
into the contai nment atnosphere in a very short tine.
The crunch spray systemtakes suction fromthe RWST,
but they have an inside and an outside recirculation
systemthat take water fromthe sunp in a very short
time after the accident starts. So in that case there
isn't very nuch water on the floor. And so they have
al ways since they started operating have taken credit.

And t he ot her subat nospherics have al so due to --
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CHAl RMVAN WALLIS: Do they need the
contai nnent pressure to get the punps to work to
produce flow into the containnent to reduce the --

MR. LOBEL: Right. To release the
pressure, right. And so the rule is in the SRP, not
the rule. But the guidance in the SRP is that they
can only take credit for contai nment acci dent pressure
during injection. During recirculation they don't.
That' s when there's enough water on the fl oor al ready.
The thing is with the subatnospherics it alittle blur
between recirculation and injection because they're
doing both at the same tine with different punps.

DR. BANERJEE: So they would need it over
what period of tine?

MR. LOBEL: They take credit for it during
t he injection phase.

DR BANERJEE: So that woul d be the first--

MR. LOBEL: Fromthe beginning of the
acci dent --

DR. BANERJEE: Yes.

MR LOBEL: ~-- until --

DR. BANERJEE: Thirty m nutes?

MR. LOBEL: Roughly, | guess, when they
use up the water in the RWST.

DR. BANERJEE: Which is what? Half of an
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hour or what?

MR. LOBEL: Roughly, maybe a little |ess
for that.

DR. BANERJEE: And the pressure woul d go
how much hi gher than atnospheric?

MR LOBEL: | don't have the nunber off
the top of ny head.

DR. BANERJEE: So they need a substanti al
credit or little credit?

MR. LOBEL: Their design pressure -- yes,
I'"'m sorry. | do have nunbers. But their design
pressure is about -- | believe it's around 45 psig and
wi th the contai nnment conversion they' re very close to
t he 45.

DESI GNATED OFFIC AL CARUSO W're
schedul ed to have the opportunity to discuss this in
detail in April

MR, TSCHILTZ: | just wanted to point out
that the main purpose of this slide was to nake the
Commttee aware that the Staff would be com ng back

before then with EPUs before the regul atory gui dance

i s revised.
MR. LOBEL: Yes, we probably should --
CHAI RVAN WALLI'S: One thing that bothered
me | know, | don't know about the rest, but was the
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idea that there are no practical alternatives. In
Ver mont Yankee, for exanple, there was never any
di scussion of that, any meani ngful discussion.

MR LOBEL: Well, the answer to -- one of
the menbers asked them a question and they answered
t he question. But --

CHAI RVAN WALLIS: Well | asked it in
private and they said it would take $20 million to put
new punps in. And actually when they tal ked about |
think the revenue from this change, it didn't seem
like it was all that great an anount.

MR. TSCHI LTZ: The issue with practical
alternatives | think that we get intoisit's a rather
subj ective issue. And the Staff needs to nmake its
deci si on based upon a safety case. And when you enter
intothat consideration, other practical alternatives,
we have a very difficult time dealing with it.

ACTI NG CHAI RVAN RANSOM | admit it's a
weak argunent to say that when there are no practi cal
alternatives, you know, obviously they're going to
t ake the easiest way out.

MEMBER KRESS: | think | agree with you.
NRC shoul d just look at the safety case and | et them
propose and you di spose.

ACTI NG CHAl RMVAN RANSOM  Yes.
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DR. BANERJEE: Yes, the problem though,

there is that clearly they are violating sonething
ot herwise we wouldn't be discussing it here, right?
So they want sonething that requires a speci al

di spensation. So then it's a trade-off between
getting that and --

DESI GNATED OFFICI AL CARUSO Well, in
these cases it's not a matter of them violating
anyt hi ng. They want sonet hi ng.

DR. BANERJEE: Yes.

DESI GNATED OFFI Cl AL CARUSO  They want to
change their licensing basis so they can nake nore
power .

DR. BANERJEE: Right.

DESI GNATED COFFI Cl AL CARUSO.  As the plant
sits, it's acceptable because the Staff allows it to
oper at e.

DR. BANERJEE: Well, sure. That's agreed.
But now they want to namke nore power. And it's a
guestion of how nmuch they pay to do it, right?

ACTI NG CHAI RVAN RANSOM Wl |, but that's
not our questi on.

CHAI RMAN WALLIS: So in all practical
terms is a bad term

MEMBER KRESS: Yes. It really is.
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MR. LOBEL: And it has no longer -- |I'm
sorry.

ACTI NG CHAl RVAN RANSOM Wl |, you may as
wel | not have that termin the reg. guide because --

MEMBER KRESS: Well, | think that's a good
pr oposal .

MR. LOBEL: And as I'mgoing to say, it
isn't going to be in the revision

One of the coments that we' ve gotten was
that the wording wasn't clear. And, hopefully, we can
sinplify the wording and not try to address too nany
things in one position. And so whether we agree or
di sagree, at least you'll be able to understand what
it is w're trying to say.

Okay. One of the attenpts to clarify
things alittle is this reg. guide really addresses a
ot of different issues. And it's kind of thick. And
what we would Ii ke to do is have a very a brief anount
of body of the report and put all the different
subj ects i nto appendi ces. So we' re not goi ng to change
the wordi ng of these other areas. Because right now
we're just talking about revising the reg. guide in
terms of NPSH But we want to try to nmake it easier
for people to use while we're in the process of

revising this thing. And the appendices that |I'm
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tal ki ng about, these are all subjects that are al ready
inthe reg. guide. W' re not addi ng any new subj ects.

DR. BANERJEE: But they all affect in sone
way NPSH?

MR. LOBEL: They're all related to punp
suction issues.

DR. BANERJEE: Right.

MR. LOBEL: Yes. NPSH or acceptable
behavi or of the punp.

Okay. Like | was just saying, we're going
to delete the words about NRP practicably altered.
We're going to use the position that we presented to
you several tinmes now about the approach will be
acceptable if it's acceptably conservative, and the
reg. guide will specify that to sone extent. And an
acceptabl e risk eval uati on.

DR. BANERJEE: But you al so specify the
nmet hodol ogy or what woul d be an accept abl e assessnent ?

MR LOBEL: For the risk or for the --

DR. BANERJEE: You said "acceptable risk
eval uation," right?

MR. LOBEL: Right.

DR. BANERJEE: Now - -

MR. LOBEL: And Marty's going to talk

about that. But, yes, that will be specified in the
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reg. guide. Nowthat will be added to the reg. guide.
That will be the big new edition.

W' re considering now that there doesn't
need to be alimtation on the tine pressure as
credited since the argunment goes that the nost likely
containment failure nodes are that «either a
contai nment has already a failure and an opening
somewhere or else that the other high contributor to
containnment integrity is loss of isolation or
i solation failure. And t hose t hings occur i medi ately.
So the big concerns are right at the beginning.

CHAI RVAN WALLI'S: So you're not going to
take seriously the ACRS statenent that it should only
be al l owed for a short tinme? You' re going to allowfor
as long as they want it?

MR LOBEL: Well, as long as it's
necessary. But hopefully going to this other approach,
the statistical appr oach, the times wll be
denonstrably shorter.

CHAI RVAN WALLI'S:  Well, why should they do
it if they're goingto be allowed it for an indefinite
ti me anyway?

MR, LOBEL: Well --

CHAl RMVAN  WALLIS: By just being

conservati ve?
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DR. BANERJEE: You have to show the risk

is small, right?

MR. LOBEL: It's another thing that's hard
to define. | mean, how do you say what's short. |If
you say -- we have this problemin --

CHAI RVAN WALLIS: What if you said a few
hour s?

MR. LOBEL: You say two hours and then
sonmebody cones in, but | only need 2 hours and five
mnutes or | only need 2 hours and 15 m nut es.

CHAI RVAN WALLI'S: Wl l, except when they
need 40 hours. That's different from2 hours.

MR. LOBEL: You know, | guess the 40 --
the 56 hours for Vernont Yankee never bothered nme too
much because | always thought it was in the
conservatismin the calculation --

CHAI RVAN WALLIS: Well, | brought it up
because we've witten a letter saying 2 hours.

MR- DENNIG Excuse me, Rich. Rich, this
is Bob Dennig. |'m Chief of the Containnent and
Ventilation Branch and work with Rich

In the spirit of what Rich said at the
begi nni ng of his discussion, we're going to be comi ng
back to you and in the spirit of getting your input,

your guidance, your thoughts. And so what he's
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telling you is that you' ve given us sort of this
chal l enge of how to deal with this time. And we're
starting out fromthe hypothesis that we don't have to
put limtation on the time. And we're going to find
out in further neetings whether or not we do or do not
convince you that you agree with that position or we
find sonet hing about that that all ows us to change our
posi tion.

CHAl RVAN WALLI'S:  So, for instance, when
you | ook at this time you' re going to say during this
period of 56 hours what's the probability that somne
seals will fail on the containnent or that sonething
wi || happen to prevent the pressure being there? |Is
that the kind of thing you have in m nd?

MR. LOBEL: That would be part of the
likely --

CHAI RVAN WALLIS: Because the tinme has
sonme consequences.

MR. LOBEL: Right.

CHAI RVAN WALLIS: | nean, you'll | ook at
the risk of l|onger tines or sonething?

MR. LOBEL: That's right. But there's
ot her considerations, too, that is going back to the
conservatism | think in the case of Vernont Yankee

they were assuming that the punps were at ground
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fl ooded for the whole tinme of the accident. And by t he
time you get out to 56 hours they didn't need mnuch
pressure. And just altering that one assunption to a
nore realistic calculation, nore realistic assunption
of the operator taking sone action, the m ni nrum NPSH
was sonewhere around 6 to 8 hours. And the idea that
t he operator couldn't do anything to control the punp
for 6 to 8 hours that it would still be a runout
conditionis another | arge conservatism And probably
the punp has a considerable effect on a NPSH in two
ways: |In terns of the losses and in ternms of the
requi red NPSH goes down substantially with | ower --

CHAl RVAN WALLIS: But you have no
[imtation on tinme and you think you' re having no
[imtation on pressure as long as it's below a
conservative recal cul ated val ue or sonethi ng?

MR LOBEL: That's the idea that --

CHAI RVAN WALLIS: You're going to rel ax
everyt hing very nuch

MR LOBEL: Well, the way things were done
before was you would have this mininum pressure and
then the licensee would say well | don't need all of
that. You calculate 10 psi. "I don't need all the 10
psi, | only need 5." And we fussed a | ot about the

5. Well, you can have 5, but you can't have nore than
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5.2 because you can have a little margin. That didn't
seemto nmake a | ot of sense either.

So we're trying to come up with criteria
and a way of doing this that's nore reasonabl e and
real ly nakes nore sense.

MR DENNIG Well, clearly, we're going to
have to take this on. And in the brief time we've
been tal king about it, |1've heard 3 or 4 different
i deas about how one could interpret or address that
particul ar paranmeter. So the process of getting some
f eedback and getting sone i deas howto deal with this
has al ready begun.

MR LOBEL: Let nme nove a little faster
t hrough sone of this.

CHAI RVAN WALLI'S:  Well, why never discuss
estimate calculation if you' re allowed an indefinite
time and pressure up to the conservative val ue? You
only use your statistical approach if you wanted nore
than the conservative pressure, wouldn't you, which
woul d - -

MR. LOBEL: Well, but the goal of the
statistical approach was to approach this in a way
that we wouldn't be in the position of defending
sonmething that didn't need to be defended.

CHAI RMAN WALLI S: That was part of the
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goal of our early coments was to say, look, if you
can show that you don't need this anyway, then that's
a really conclusive argunent.

MR TSCHILTZ: | think the reality of the
situation is that given the alternative, |icensees
wi |l choose to do the statistical approach which will
cause themnot, in nost cases, to have to credit --

CHAI RVAN WALLIS: And that would then
caution -- the critics are saying, |ook, we don't like
it for along tine and all that stuff.

MR. LOBEL: Right. Ri ght.

CHAI RVAN WALLI'S: And then there's sone
people who don't want to give up defense-in-depth
under any circunmstances no natter what the risk
argunments may be. Well then you can then use the
statistical approach to showthat there's al nost very
little probability you'll ever need this pressure and
so on, and that would help to convince themthat
you're not really giving up defense-in-depth. So that
was, | think, part of our hope. And it doesn't seem
to be the thrust of what you're telling us.

MR LOBEL: Well, | haven't gotten to the
statistical part yet.

CHAI RVAN WALLI'S: | just wondered about

t hat .
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MR DENNIG | think part of what Rich is

saying is that we have a difficult time dictating any
particul ar specific approach as | ong as we can nake a
safety decision. And it's our hope that the |icensee
will take the nost effective and efficient approach to
make that safety case and, hopefully, it aligns with
the best estimate with uncertainties approach than
with sone val ue approach. But we have a hard tine,
again, saying vyou have to do it this way. That's why
we call the reg. guides and not reg. requirenents.

So | think he was just trying to be very
honest about not being about to tell a I|icensee
particularly how to do sonet hing.

MR. LOBEL: This approach is going to a
little while to inplement, too. And we'll talk about
that a little bit in one case a little later. But
there are licensees that have anal yses already in the
pi peline comng in and they can't go back and in the
time frame that they need to get their |icensing
approved, they can't go to a conpletely new net hod of
anal ysis. But, hopefully, when the reg. guide is out
or even before the reg. guide out sone |icensees will
start taking this new approach.

Let ne just finish.

CHAI RVAN WALLIS: M inpression is you're
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going to be just as lenient as you were in the past.

MR LOBEL: Well --

MR, TSCHILTZ: | think the inpetus is to
go towards the new cal cul ati on nmethod. And once that
topical report is issued that provides that, | think
it'"s goingto benefit the licensees. | think they will
see it as a benefit.

CHAl RVAN WALLI'S: Wl l, what's the benefit
t hough?

MR TSCHILTZ: Well because it will be a
| ot easier for themto gain Staff approval

CHAI RVAN WALLIS: Wwell, if they can get
Staff approval already sinply saying that you' ve
granted it to Vernont Yankee for 56 hours and for so
many psi, give it to us, too --

MR, TSCHI LTZ: It was not easy, sir. It
was a difficult process for both us and the |licensee.
So | --

MR LOBEL: Yes, it was nutual.

MR. TSCHI LTZ: There are gains to be had
there, | think

MR. DENNI G And the picture that you just
described is usually the one that's held in the mnd
of the Iicensing managers soneplace. That if you give

it to X, so give it tous. And it never really ever
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guite works that way. There's all these little
devilish details. And |icensees pick up on how t hey
can provi de those details up front and get through the
process instead of playing 20 questions every couple
of nonths. And that's just the |icensing process.

So, again, that's the idea is that folks
will see that indeed not only do you get a better view
of what's going on, a better answer, not only do you
not paint yourself into corners but this does provide
a nmore efficient way to have Staff perform it's
review. They cone back to us with fewer RAIs. And our
cost go down for the |icense.

MR. LOBEL: GOkay. W're also thinking of
changing a position that had to do with a credit for
punps operating in cavitation. And it was sonething
t hat we revi ewed and approved for Vernont Yankee where
they had sone data fromtheir punps, but their punp
vendor also used sone data from simlar punps that
were identical to the Vernont Yankee punps and the
paraneters t hat affected NPSH, specific speed, suction
speci fic speed, blade inlet angle and things |ike that
that affect NPSH at the punp.

The punp vendor used data fromthe punps
of simlar design but where those paraneters were

identical. And we're considering maybe changing the
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position fromthe position now, whichis that you have
to use an identical punp and you have to run that punp
for the anount of time -- at |east the anopunt of tine
you were credited for in your accident analysis.

ACTI NG CHAI RVAN RANSOM  Now, woul d this
change the definition of the NPSH required --

MR LOBEL: Yes. That's what --

ACTI NG CHAI RVAN RANSOM I n ot her words,
you coul d operate beyond the 3 percent drop in --

MR. LOBEL: Yes. They have a slightly
| arger head drop and that was conpensated for by the
punp vendor limting the anount of tine that they
coul d operate with that reduced required NPSH

ACTI NG CHAI RVAN RANSOM Wl |, do you
require data or experience with that kind of punp?

MR LOBEL: It was data. It was data.

kay. Onh, the last thing is the nost
important. Like we've been tal king about we'll

provide nore detailed guidance on the statistica

approach. And we've been having sonme very prelimnary

di scussions with GE about them preparing a topical

report that would describe a method that would go
t hrough this method and actually define the criteria
and the distributions for the different paraneters,

deci de which paranmeters are the significant ones to
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consider. And you're going to hear nore about that
when | get done.

Nowwe're inrisk-inforned. Marty Stutzke
will address the risk-informed aspects. And then
we're prepared -- General Electricis preparedto give
you their presentation on their thoughts so far on the
statistical approach.

MR, STUTZKE: Hi . Marty Stutzke from NRR
Di vi sion of Risk Assessnent.

| want to talk to you about the risk-
informed guidelines we intend to put in Reg. GCuide
1.82.

Bef ore t al ki ng about the technical details
of how that risk assessnent should or should not be
done, I've triedto lay out the regulatory thinking as
to why we want to go down this pathway.

| will remnd you that risk-inforned
I icense anendnent requests are voluntary. W can't
demand a license risk-informed |icense anendnent
request unl ess we have bel i ef that adequat e protection
i s questionable. That guidance is in Standard Revi ew
Pl an 19 Appendi x D. Basically the burden is upon the
Staff to denonstrate that special circunstances nmay
exi st that rebut a presunption of adequate protection.

And t hese are typed exanpl es of special circunstances
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that | think are particularly appropriate for the
cont ai nment acci dent pressure credit.

Now t he way Appendi x D | eads nme i s when
reach this decision, | have to convi nce nmy nanagemnent
that such circunstances exist. W can then request
the licensees to provide information. |[|f they don't
provide it, we can elevate it to higher levels of
managenent, all the way up to the Conm ssion like
this. So what we're trying to do in the revision of
Reg. Guide 1.82 is very -- inny mindit's simlar to
what we've done on the extended power uprate where
we've already made a finding that EPU, in this case,
cont ai nnment overpressure credit does question or raise
special circunmstances. And so fromthat we can
request the information up front rather than going
t hrough t he process here.

That's kind of the regulatory, | guess,
perspective fromthem

Changing to the next slide, I'll remnd
that you' ve witten a letter back in the end of the
1997 that said decisions to grant overpressure credit
shoul d be risk-infornmed and consi der a broad range of
acci dent sequences. And we intend to do that as was
done at Vernont Yankee.

The other thing is that risk informng
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t he overpressure credit we need to be consistent with
various NRR office instructions. LIC 101 is our
procedure for reviewing |icense amendnment requests.
And there's guidance in there basically is abstracted
fromthe various risk-informed reg. guides |ike 1.174,
the SPR 19, Appendix D that tell us the process by
whi ch we vi ew these things.

A nore recent NRRfor this instructionis
LIC-504. It tal ks about risk-inforned decision nmaking
for emergent issues. And the reason why | nention
that is that it tal ks about when you reach an inpasse
in the inplenentation of Reg. Quide 1.74 we're
supposed to use an i nt egrat ed deci si on maki ng process.
We're not risk-based, we're risk-inforned. W have to
consi der other aspects. And when we have troubl e
reaching that decision, LIC-504 tells us what we
shoul d do.

So going to the next slide, once we've
reached a conclusion that the special circunstances
may exi st, Appendix D of SRP 19 refers us directly to
Reg. Guide 1.74. Specifically it says evaluate the
credit against the five key principles of risk-
i nformed decision making. That's what we did at
Ver mont Yankee,

kay. Sonme of those key principles are
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risk-informed; in other words we actually calculate a
change i n core damage frequency or LERF. Qhers have
been nore determ nistic; the considerati on of defense-
i n-depth, adequate safety margins, conpliance with
regul ation like this.

What | want to point out, and in fact to
ensure you based on sone di scussi on we've had with the
ACRS in the past, there's a distinction between the
concept of adequate protection and ri sk nunbers. Just
a nmeeting nurerical risk acceptance gui del i nes doesn't
nmean you have adequate protection. There are other
features that need to be considered |ike this.

It was stated before by one nenber of the
Comm ttee that the PRA argunent always trunps the
def ense-in-depth argunent. W don't agree with that.
W' ve never operated that way. The risk assessnment is
not a trunp card, but it nmay be the ace in the hole,
if you want to look at it that way.

So given that, we will devise appropriate
guidance in Reg. GQuide 1.82 that will refer to this
SRP chapter 10 and perhaps onward to Reg. Guide 1.174
l'i ke that.

MEMBER KRESS: Wen you did the Vernont
Yankee thing, you did not use LERF, you used LRF. |

presune you intend to continue in that direction? |If
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you went to 1.174, you wouldn't find that anywhere.
That bothers nme because this is a late --

MR. STUTZKE: Well, it's true that |arge
rel ease frequency is not one of our current risk
matri x. Large early release frequency is directly in
174. At Vernont Yankee | |ooked at conditional
contai nment failure probability.

MEMBER KRESS: Yes, that's right. Yes.

MR. STUTZKE: And the reason is that gave
nme sone neasure of nuch defense-in-depth was being
changed.

MEMBER KRESS: Yes.

MR STUTZKE: This notion of bal ance
bet ween acci dent function and --

MEMBER KRESS: And | woul d hope you woul d
continue along that sanme |ine, even though --

MR. STUTZKE: Well, that's --

MEMBER KRESS: Sonething has to be said in
t he gui de that sonewhere --

MR. STUTZKE: That's right. That's right.
That's the sort of detail that | may add. And, of
course, it's an uphill battle. | have to convince
ot her people of the Staff. | personally --

MR, TSCHILTZ: It's a policy issue of the

Conmi ssi on.
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MEMBER KRESS: Certainly. | under st and.

MR. TSCHI LTZ: You woul d have to go back
to the Commi ssion and --

MEMBER KRESS: | understand. But it's the
right thing to do. And you'd probably get a | ot of
support fromthe ACRS.

MR. TSCHI LTZ: W' re having discussions
with M. -- they contain the failure next week in a
neeti ng.

MEMBER KRESS: (kay.

MR, TSCHI LTZ: W are discussing it.

MR STUTZKE: Rest assured, | won't wite
a one liner that says go |look at 1.174 and do al

that. We will have to anplify that.

That's about all | have to say.
MR LOBEL: |'d just like to add the
schedule. W had -- it's in the handout.

This is a tentative schedule, but
hopefully we'll be able to neet. To cone back to you- -
well, to the full Conmttee in June. Because of the
anount of changes from the previous version of the
reg. guide, although we did a waiver the first tine
around adding the risk by conponent and then
statistical approach, we need to consider whether we

need to go to CRGR or, as we always, as ACRS.
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Then we'll put out the draft for comrent
and roughly a vyear later issue the final version
Ckay.

And now |I'd like to just have a
representative from GE discuss the statistica
approach in a little nore detail. And | don't think
you have handouts for that, do you?

CHAl RVAN WALLI'S:  No.

ACTI NG CHAI RVAN RANSOM This is al so
di scussi on of Reg. CGuide 1.82?

MR. TSCHILTZ: This is in support of the
Staff's effort on the statistical approach.

MR. LOBEL: This is Richard Lobel again
from the from the Staff. W've discussed this
situation with GE sonme because a |ot of the plants
that -- at this point a majority of the plants that
we' re taking for contai nnent pressure are Mark 1 BWRs.
And we' ve had sone prelimnary discussions and GE has
offered to try to produce a topical report that would
go through the nmethod and define the nmethod in a way
that at |east would be applicable to BWRs. So it
won't be done in time to reference in the draft
version of the reg. guide, but hopefully by having
conti nued di scussi ons between GE and oursel ves, a | ot

of what they find out in the process of devel oping the
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topical report will help us wite the reg. guide.

DR. BANERJEE: Do we have a copy of this?

So you' re anonynous.

MR. QUI NTANA: | apol ogize for that. M
name i s Lou Quintana. I'mthe |icensi ng manager at CE
Nucl ear Energy. And in discussions with the staff,
Rich in particular, he asked if we could nake a snal
presentation on essentially a joint effort at working
on a statistical uncertainty based approach for, in
this case, limted to BWRs, special tenperature
cal cul ati ons which are the predom nant i nputs fromthe
CGE perspective of our portion of the analysis on the
NPSH cal cul ati ons.

So this wll be a as youll see
obviously, a very high |evel discussion because we
are, again, in the process of starting this detailed
nmet hodol ogy devel opnent, tocall it that, working with
Staff and ultimately intending to be consistent with
the changes to Reg. Qiide 1.82 are those are
devel oped.

The main goals, obviously, are to better
define the uncertainties and the degree of
conservatism Certainly in the VY experience that was
very inportant to the ACRS as well as to the other

st akehol ders. And so that's the goal
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The derivative result is that ultimately
t he NPSH cal cul ation basis will be clear.

CHAI RVAN WALLIS: This will include
everything, including for instance the pressure drop
across screens and that sort of thing as well?

MR. QUINTANA: |I'Il discuss that briefly.

CHAI RVAN WALLIS: That's part of --

MR. QUINTANA: We're trying to determ ne
what ultimately the key paraneters will be. And you'd
all, obviously, voiced an i nput on what sone of those
are. Utimtely it will be a bal ance between what can
be done with significant enough data to justify the
variation in that paranmeter or whether it just be able
-- or be only forced to pick a conservative nunber
that we all agree is conservative, which is where we
are today. But the theory here is that for as many
paranmeters as we can, and certainly the ones that are
key, we try to develop --

CHAI RVAN WALLIS: WI Il you do sonething
about the uncertainties in the debris, for instance?

MR QUINTANA: Dr. Wallis, | can't answer
that one right now | don't have an answer to that
one. | think that's a developing situation in
particul ar i n BAR space. Obviously, we tal ked about it

for Yankee. But | couldn't tell you -- |I'mnot even
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sure -- well, maybe the ACRS could tell us what
uncertainties you think we should use. But | don't
know t hat those are established. So --

MR. LOBEL: Could | just rmake a comment.

MR. QUI NTANA: Certainly.

MR. LOBEL: | think as far as debris goes,
t he whol e programto design the suction strainers for
the BWRs and quantify all those things was done on t he
basis of trying to bound. And to try to derive
distributions fromthe tests that were done is
probabl y not possible. And so that woul d probably have
to fall into the category that's in the best estimte
LOCA reg. guide of you're allowed to keep sonething
conservative as long as it doesn't mask the behavi or
of other variables or bias the final result. And I
just know how it would be possible to derive a
nmeani ngful distribution fromthat. W could make an
assunption. CE could make an assunption. But |I'm not
sure that we could ever defend it very well.

DR. BANERJEE: So these are what pressure
requi renents are usually for Mark 1s, right?

MR LOBEL: Yes. BWRs Mark 2s and Mark 3
contai nments don't need containnment over pressure
Just the Mark 1s.

DR. BANERJEE: And they have this, the
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sanme as --

MR, QUINTANA: It's the Torus wet well.

DR. BANERJEE: So they would cone up with
sol utions sonewhat simlar in ternms of strainers and
things like that?

MR LOBEL: Well, all the Mark 1s have
installed final design strainers in response to a
bulletin from1996. Bulletin 9603. And nost of that
wor k was done before 1999 or in 1999.

DR. BANERJEE: But do they look a lot I|ike
t he Vernont Yankee stack screens or --

MR. LOBEL: That was one desi gn.

DR. BANERJEE: (kay.

CHAI RVAN WALLI' S:  And one of our problens
was that was they used tests on single disks to
predi ct the performance of stack disks. And that
seened to be inappropriate. So we | think sort of
stuck an uncertainty factor on that, a factor of 10 or
somet hing, or sone of us did in our thinking.

MR. QUI NTANA: Right. That was di scussed
in the --

CHAI RVAN WALLIS:  Are you going to go into
that sort of thing?

MR. LOBEL: Well, hopefully not. But if

there really is a question about the accuracy of the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

444
design --

CHAI RVAN WALLIS: well, the nodel --

MR. LOBEL: -- | guess we'll have to go
back and address it.

MR DENNIG Rich, | think if we -- not to
junp too far, but junp to the second page and go to
the last bullet 7. It says "Utilizing dowstream NPSH
eval uations.” Qur discussions so far have been al ong
the lines well what can we generalize fromthe major
vendor and what they can provide that would be a
general tool that everybody that's everybody got a
sim | ar design contai nment coul d use. And then there's
al ways going to be a plant specific portion to this.

And so, please, let's just see if we can
get sonething we can plug in where we can now take on
a plant specific issue and see if we can continue with
the same kind of methodology or we default to sone
boundi ng approach. But all GE can do in their topical
way is to take on what can be genderized in a
reasonabl e fashion

MR. QU NTANA: Right. And maybe to
clarify--

CHAl RMVAN  WALLIS: Well, maybe the
representative lead plant should be Vernont Yankee

since we know such a | ot about it now.
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MR, QUINTANA: | don't know that it'll be

Yankee. Certainly there's alot of information, as you
said, Dr. Wallis, on Yankee. Utimtely we need to
| ook at all the other key paranmeters and figure out
where we have data where a nodel is already reflective
of it and so forth. And that will be sone work that
we'll have to work through. But the obvious goal is
to nake it representative calculation. W're not
trying to come up with a bounding calculation that
woul d apply to everybody. We're trying to come up with
an approach, a nethodology of |ooking at the
cont ai nment anal ysi s paraneters.

DR. BANERJEE: So you want to cone up with
SPT basically, right?

MR, QUI NTANA: Yes. O the effect of
variation in paraneters on SPT which ultimtely then
can be utilized in the downstream NPSH cal cul ati ons.

DR. BANERJEE: But this depends on the
flowrate, right, in some way to record? | nean, in
the long termthis --

MR, QUINTANA: Yes. | believe that's
correct.

DR. BANERJEE: So how can you separate
that fromthings |like strainers?

MR. QU NTANA:  Well, I'lIl go back to what

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

446

Rich said and he probably said it better than | can.
But on sone paraneters we nmay need to say we're going
to take a conservative nunmber. Now we all have to

t hen decide if that nunber is conservative, because we
probably won't be able to come up with statistica

distributions that, without test data to prove that
they're close enough to reality --

DR. BANERJEE: So your approach woul d be
a m xed approach to the SPT? Certain paraneters where
you have uncertainties and so forth would go in sone
normal distribution or abnormal distribution of
what ever things are? And sonme you just woul dn't have
aclueinthis chain. And you'd just say |'mputting
t he boundi ng val ue.

MR QUINTANA: | think that's a fair
statement. It will be simlar | think to the LOCA
coll ocation, the best estimate LOCA where at some
point we may -- we decl are an over conservative by --
"1l use the word consensus. And then we | ook at nore
representative, a better estimate type nunbers for all
the others. And then provide statistical treatnment of
those to come up with a --

DR. BANERJEE: But isn't SPT just a part
of a recirc and a LOCA cal cul ati on anyway? Can't you

j ust use the nethodol ogy that you woul d use for LOCA?
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MR. LOBEL: This is R ch Lobel fromthe

Staff.

You have to real i ze howthese cal cul ati ons
are done and who does the different parts. And what
we're telling you is still inthe really prelimnary
stages and all the planning hasn't been worked out,
| et alone the analytical nmethods yet. But General
El ectric or Ceneral Electric in general does the
cont ai nnent cal cul ati ons. They cal cul ate t he
cont ai nnment conditions. And then typically a |licensee
may have another engineering organization or they
t hensel ves may do the rest of the calculation. They
may take the tenperature of the suppression pool of
wat er and then take that water out of the Torus. And
then after that it's a different cal cul ation.

And one of the things we're still talking
about is how far we're going to be able to go with
this method in bringing other parties in so we can do
not only the containnment part, but also the rest of
t he downstream part that you're tal king about.

DR. BANERJEE: Well, they're coupled to
sone extent.

MR. LOBEL: They're definitely coupled,
yes. Yes. They're definitely coupled. And ny wish is

that we could do the whole thing. But we have to work
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with different organi zations and try to put somethi ng
together. And like | say, what we're telling you is
very prelimnary yet and all that plans haven't been
done.

DR. BANERJEE: So let ne get this sort of
fairly clear in my mind. A wutility mght use sone
ot her organi zation to do LOCA type locations in the
| ong term cooling.

MR. QUI NTANA: Typically, those are done
by GE. The LOCA contai nment and then the downstream
part, inthis case the NPSH, that typically is done by
a licensee or --

DR. BANERJEE: But the NPSH depends on
fl ow through the core and boiling int he core and al
sorts of -- pressure loss through that circuit.

MR LOBEL: Well, not in the core.

This is Rich Lobel fromthe Staff again.

DR. BANERJEE: Yes.

MR LOBEL: It depends on what -- |'msure
that's part of it, but the tenperature you're
concerned when you do all that calculation is the
tenperature in the Torus.

DR. BANERJEE: Right. So you decoupl e
that. Okay.

MR. LOBEL: So you've done the contai nnent
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cal cul ation, mass of energy into the contai nnent. Sore
of it goes to the suppression pool. And you cal cul ate
the tenperature in the suppression pool. That's one
part of the calculation. And then the utility can
either ask General Electric to do the rest of the
cal cul ation or they can ask sonebody el se, or they can
do it thensel ves.

DR. BANERJEE: Right.

MR. LOBEL: But you're correct, it's al
connected. That's organizational. Technically it's
all --

DR. BANERJEE: Right. So it's |oosely
enough coupl ed that you can see another organi zation
doing that, starting with the SPT tenperature.

MR. LOBEL: Right.

DR. BANERJEE: (kay.

MR. LOBEL: Because each utility has it's
own punps and it's own piping designs --

CHAI RVAN WALLI'S: Wl l, at Vernont Yankee
t he service water tenperature cane into this, though,
didn't it? Was that because that was used to cool the
suppression pool? Was that what it was?

MR LOBEL: Yes. That is --

CHAI RVAN WALLIS: And that's going to be

t remendously seasonal
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MR. LOBEL: That was the only source of --

CHAI RVAN WALLIS: | nean that was sort of
40 something for six nonths of the year.

MR. LOBEL: Right.

CHAI RMAN WALLI'S:  And then occasionally in
the sumrer it mght go up to 80. That nust be plant
specific. There's nothing generic about surface water
t enper at ur e.

MR. LOBEL: ©Ch, absolutely. Yes.

ACTI NG CHAI RVAN RANSOM  That's a very key
vari abl e.

MR. QU NTANA: Right. And we touch on it
briefly as one of the variations is liquid. And for
them it nmade a, |'Il say dramatic appearance of
di fference. But that may not be true for sonebody in
t he sout h.

CHAI RVAN WALLIS: But GE isn't going to do
t hat .

DR. BANERJEE: They nmay.

MR, QUI NTANA: It would be a factor,
because it is ultimately an input for us.

MR LOBEL: It would be a factor and the
suppression pool tenperature would have to be
consi dered because that's the only source of cooling

that's taken credit for in the analysis is the RHR
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heat exchanger. There are other |oss nechani sns, but
they're not included in the analysis. Another
conservati sm

DR. BANERJEE: | think | get the picture.
Okay. Yes.

MR. QUI NTANA: Okay. W thout bel aboring
it too nuch, the goal is to quality those as best we
can with data that exits. W would devel op sets of
i nputs essentially for statistical anal ysis variations
in those inputs. A sonewhat traditional approach.

W woul d do t he tenperature cal cul ati ons.
At this point we're thinking it'Il be a Mark 1.

And then when we determ ne the response
and the variation, obviously, in that response with
the variations in the inputs and come up with a
statistical wuncertainty on it's confidence |evel,
whet her that will be sonmething that we actually but
somet hing we' re consi deri ng.

And wultinmately feed that into NPSH
cal cul ati ons and what we have to sort of work out with
i ndustry and the staff is how you do that. But the
point here is that we woul d | ook at the way we do this
pressure tenperature cal cul ations and the derivative
NPSH i n a statistical approach. And again try to cone

up with a nethodology that can wultinmately be
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referenceabl e and useable by |icensees so that they
don't have to have these super-conservative anal ysis
that ultimtely if we look at it in a nore best
estimate manner woul d not even need the NPSH. Yankee
bei ng one exception. But at least it would -- and al so
for other plants would mnimze the tine that even
wi th conservatismthat you would feel you needed it.

So that's the goal

CHAI RMAN WALLIS: So it all | ooks pretty
prelimnary.

MR, QUI NTANA: That's correct.

DR. BANERJEE: So if you use a contai nnent
code then you should get this as well as -- | nean,
the early stages of LOCA you probably | ook at the --

VR. QUI NTANA: At this point in
di scussions with the Staff we woul d use a cont ai nnment
code that's been revi ewed and approved by the Staff on
a nunber of different applications already.

DR. BANERJEE: So your LOCA code would
have to al so be a best estinmate code of some sort in
this case, right? | nean --

MR. QUINTANA: It typically is.

DR. BANERJEE: Yes.

MR. QUI NTANA: At al nost every plant that

| can think of right now is a safe injester plant,
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which is a safe injester LOCA, which is a best
estimate code. | think there m ght be a couple that
are still safe reflood, but | can swear to that.

DR. BANERJEE: Safe injester.

MR LOBEL: This is Rich Lobel fromthe
Staff.

That just puts the nmass and the energy
into the contai nnent and t hen t he super hex code woul d
be used to do the suppression pool tenperature
cal cul ati ons.

MR. QUI NTANA: W' re not posing as part of
this to change the input, the LOCA input.

DR. BANERJEE: And super hex is a best

esti nmat e code?

MR LOBEL: |'m not sure.
MR QUINTANA: | think it'll be closer to
one after we -- the application of it will be closer

to one.

MR. LOBEL: That's one of the questions
that I have that we haven't tal ked about the general
effort. That's sonething that needs to be di scussed.
Like | say, this is in the very early stages.

MR QUINTANA: Utimtely if a best
estimate code neets every paraneter and every node

and everything init is best estinate, then | suspect

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

454

that we won't be by that definition. But we'll be a
closer to that than we are today.

ACTI NG CHAI RVAN RANSOM  Any furt her
di scussi ons.

CHAI RVAN WALLIS: Wwell, let's go back to
Rich's presentation. Now | didn't quite see Rich's
logic so these are the present problens with the

present guide and these are ny ideas for resolving

them This is how!| wll nmeasure that |'ve succeeded
in resolving the problens. | think you ve got sone
i deas of what you might do. It wasn't clear to ne why

they resolve the problenms, sonme of which are sone
inconpatibility with sonme of the statenents by ACRS,
for instance.

MR LOBEL: W really haven't sat down yet
and t hought thorough all this. | think we've all been
busy with other things. And with the tentative
schedul e we' ve gi ven you, we got to get started pretty
fast. But we really haven't given this nuch thought
since the discussions with Vernont Yankee.

MR DENNIG Very well. Wile R ch was
wor ki ng on Vernont Yankee in parallel we were feeling
peopl e out about how can we nake progress on doi ng
things differently or at | east offering alternatives

to peopl e instead of doing things the sane old way ad
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nauseam ad infinitum So during that period of tinme
t he past year or so we've had feelers out for how we
can |everage ideas about doing best estinmate plus
uncertainty inthis particular area. And | think Rich
and Marty have been very successful in getting CGE s
cooperation so far to even look at the idea and to
invest some of their effort in the idea since what
they do is going to effect a fairly |large popul ati on.

So we're going as fast as we can. W wi sh
we could go faster. W w sh you had the answers. But
we' ve heard the nmessage. W think everything -- a |ot
of other things have gone in the best estimte and
uncertainty directions. So it's tinme to get on with
it.

ACTI NG CHAI RVAN RANSOM  Ckay. Thank you,
Rich, fellas.

MR. LOBEL: Thank you.

ACTI NG CHAI RVAN RANSOM Do | have
anything to do for the next one?

CHAI RVAN WALLI'S:  Well, you m ght have to
wite a letter on TRACG application --

ACTI NG CHAI RVAN RANSOM  You still want a
letter --

CHAI RVAN WALLIS: No. | think it depends

upon the schedul e.
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DR. BANERJEE: | don't think you're put

that today --

CHAI RVAN WALLI'S:  You could wite a letter
whi ch says nore work needs to be done and here i s sone
of the things we'd like to see.

DESI GNATED OFFI Cl AL CARUSO. O you could
do it in March

CHAI RVAN VALLIS: O we could just pull it
into March. Well, | think Sam woul d be very upset.

DESI GNATED OFFI Cl AL CARUSO. They' re not
happy at all with March right now.

DR. BANERJEE: Wwo is not. Onh, you mean
for the main Commttee.

(Whereupon, at 6:11 p.m off the record
until 6:13 p.m)

ACTI NG CHAI RVAN RANSOM We're still on
t he record.

DR. BANERJEE: You know, ny sense of it is
they're going to get the approval. It's a question of
maki ng sure that we're happy --

ACTI NG CHAI RVAN RANSOM  Ri ght .

MEMBER KRESS: | think we just need sone
nore assurance.

DESI GNATED OFFI CI AL CARUSO | think it's

a good idea that we're happy with the reactor, but
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we're not happy with the nethodol ogy. And we just
need to express that better.

MEMBER KRESS: Well, | think TRACG | ooks
pretty good. You know the PIRT is good.

DESI GNATED OFFICI AL CARUSO  But the
expl anati on sucks.

MEMBER KRESS: Well, yes, the explanation
sucked and we didn't see a good database for
calibration of TRACG But, you know, | think when we
see it, we'll probably like it.

DR BANERJEE: Yes. W like it --

ACTI NG CHAl RMVAN RANSOM  Yes, we night as
well go off the record.

W can go off the record at this point.

(Wher eupon, at 6:14 p.m, the neeting was

adj our ned.)
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